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1.0 INTRODUCTION

In 1988, the Department of Energy (DOE) was provided with federal funding to cost-share the
design, construction, and operation of the Clean Coal Technology (CCT) projects. The intention of
these projects is to demonstrate the feasibility and effectiveness of technologies capable of retrofitting
or repowering existing coal-burning power plants so as to reduce air emissions of sulfur dioxide (SO,)
and oxides of nitrogen (NO,). Under Round III of the CCT project, the Limestone Injection into
the Furnpace with Activation of Unreacted Caicium (LIFAC) project of LIFAC-North America
(LIFAC NA) was chosen from among 48 other proposals to demonstrate its innovative technology
to reduce SO, emissions. LIFAC NA is a joint venture between ICF Kaiser Engineers, Inc. (ICF
Kaiser), located in Pittsburgh Pennsylvania, and Tampelia Power based in Marietta, Georgia. The
Richmond Power and Light (RP&L) Whitewater Valley Generating Station Unit #2 is the host for
the LIFAC demonstration project.

LIFAC NA, on behalf of RP&L, sought and received from Indiana Department of Environmental
Management (IDEM) a variance to operate Unit #2 for the testing performed during the different
. project stages. The variance requires specific compliance tests to be conducted at milestones
identified in the variance request. In addition to the compliance testing, the project also requires
supplemental monitoring to be performed. As defined by the Environmental Monitoring Plan (EMP)
for the LIFAC project, the supplemental monitoring is performed to identify and characterize
potential environmental and health impacts of the project, both on-site and off-site. This monitoring
may inciude, yet is not limited to, measurement of processes, feedstocks, operating conditions,
discharges, and ambient environmental conditions. This supplemental monitoring focused on the
measurement of coal feedstocks, boiler and generator operating conditions, gaseous and particulate
discharges, and solid and aqueous process by-products. Measurement of coal feedstocks included coal
analysis and feed rate to boiler. Boiler and generator operating conditions were recorded on
operator log sheets. Measured discharges included total particulate matter, nitrogen oxides (NO,),
sulfur dioxide (80,), carbon monoxide (CO), carbon dioxide (CO,), and oxygen (O,).
Determinations of alkalinity, pH, sulfate content, and any quantities of specified metals, organic
compounds, and volatile organic compounds (VOC) present in the process liquid and solid by-
products were made. Tables 1-1 and 1-2 provide a summary of the required compliance and
supplemental monitoring required under the EMP.

Compliance and supplemental monitoring in accordance with the EMP, was conducted on September
23 and 24, 1993 during LIFAC's parametric tests. As per the Test Plan, parametric testing is
designed to evaluate the different possible combinations of LIFAC process parameters and their
effectiveness. This set of tests will determine the optimum combination and settings of process
parameters which will then be used throughout the remaining demonstration tests. Process
parameters include sulfur content of coal, limestone quality, limestone calcium to sulfur ratio,
injection ports combinations, injection nozzle angles, booster air, reactor outlet temperature, and ash
recycling ratio.

The second round of environmental monitoring, inctuding compliance and supplemental monitoring,
was conducted on December 7 and 8, 1993, during optimization testing in accordance with the Test
Plan. As defined in the Test Plan optimization testing will be performed to determine the reliability
and capability of the LIFAC process over short, continuous operation pertods. This set of tests will
be performed continuously 24 hours a day to simulate actual operating conditions, as apposed to the
short 8- to 12-hour parametric tests performed previously. The baseline coal and limestone along
with the optimum parametric setting will be used during this phase of testing.



TABLE 1-1

COMPLIANCE MONITORING

EMP

Sample Frequency

Sample Location

Biphenois (PCBs)

P |
Parameter Sample and Duration Limit (see Figure 2-1)
GASEOQUS EMISSIONS
9 - Breeching-duct
S0,* Calculation Daily 6.0 Io/MBtu downstream of the
LD. fan*
9 - Breeching-duct
Total Suspended EPA Method §° 2year 022 IMBu | downstream of the
Particulates (TSP) .
[.D. fan
9 - Breeching-duct
Opacity CEM* Continuous 40% downstream of the
L.D. fan*
AQUEOUS EFFLUENT (RP&L’s NPDES Discharge Permit Requirements)
6 - Weir at ponds
Flow Instantaneous 3 x Weekly Report system outfall
Total Suspended Solids 6 - Weir at ponds
Weekt 7
(TSS) Grab 2= Weekly 0 mg/ system outfall
Oil and Grease Grab 2 x Weekly 15 mg/ 6 - Weir at ponds
system outfall
Total Residual Oxidants 6 - Weir at ponds
{Chilorine) Grab 2 = Weckly 0.02 mg/ system outfall
Temperature Instantaneous 2 x Weekly Report 6 - Weir at ponds
system ouifall
. 1.8 mg/ (summer) |6 - Weir at ponds
Ammonia (NH;) Grab 2 x Monthly 2.6 (winter) system outfall
6 - Weir at ponds
.05
Copper Grab 2 x Monthly 0.05 mg/ system outfall
6 - Weir at ponds
Lead Grab 2= Monthly 0.02 mg/ system outfall
Zine Grab 2 x Monthly 0.46 mg/ 6 - Weir at ponds
system outfall
Aluminum Grab 2 x Monthly 0.40 mg/ 6 - Weir at ponds
system outfall
Iron Grab 2 x Monthly Report 6 - Weir at pands
system outfall
Total Polychlorinated Grab 2 x Monthly Report 6 - Weir at ponds

system outfall

discharges are daily limts.

40 CFR Part 60.

SR N

Continuous Emissions Monitor.

Complete coal analysis is performed as part of the Test Program.

Limats for air emissions are based on the LIFAC Variance to the draft boiler Operating Permits. Limits for water

* Emissions tests can be conducted at the 250 level on the stack when Unit #1 is not in operation.
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TABLE 1-2

SUPPLEMENTAL MONITORING

EMP

Sample Frequency

Sample Location

Parameter Sample and Duration Range (see Figure 2-1)
GASEOUS EMISSIONS
NO EPA Method 7 D&E! Continuous or 0-1 1b/MBtu 9 - Breeching-duct®
x 3/condition downstream of the L.D. fan
Continuous or 9 - Breeching-duct*
b -
50, EPA Method, 6, 6C or 8 3/condition downstream of the LD, fan
Continuous or 9 - Breeching-duct*
TSP EPA Methods 1.5 3/condition O-1 MBI 1 4 unstream of the LD. fan
Continuous or 9 - Breeching-duct*
PMip EPA Method 2014 3/condition 0-1 MBI 1 onstream of the LD. fan
Continuous of 9 - Breeching-duct*
C0, EPA Method 3 3/condition 0-500 1o/MBu 1 4 wnsiream of the 1.D. fan
Continuous or 9 - Breeching-duct*
co EPA Method 10 3/condition 0-500 ppmv downstream of the 1.D. fan
AQUEOUS EFFLUENT
Alkalinity EPA Method 310.2 1/Condition mg CaCO, Ofn‘f;';’e" at ponds system
SOLID WASTE AND BY-PRODUCT
3 - Economizer Hopper
EPA Method 1311 - Various per |4 - LIFAC Ash
TCLP TCLP Metals, Methods 1/Condition parameter 5 - ESP Hoppers
8240 and 8270 for Organics 10 - Bottomn Ash
3 - Economizer Hopper
ASTM Extraction® . 4 - LIFAC Ash
Sulfates EPA Method 9035 1/Condition 0-1,000 mg/ 5 - ESP Hoppers
10 - Bottom Ash
3 - Economizer Hopper
- ASTM Extraction Method . 4 - LIFAC Ash
Alkalinity EPA Method 310.2 1/Condition - mg CaCO, 5 - ESP Hoppers
10 - Bottorn Ash
3 - Economizer Hopper
) o 4 - LIFAC Ash
Organics EPA Method 8240 1/Condition 0-1,000 mg/ 5 - ESP Hoppers
16 - Bottom Ash
3 - Economizer Hopper
pH EPA Method 9045 1/Condition 014 o+ |4 LIFAC Ash

5 - ESP Hoppers
10 - Bottomn Ash

r—

[ PR

40 CFR Part 60 Appendix A.
S0, monitoring will be performed as part of process monitoring.
Annuat book of ASTM standards.

|

* Emissions tests can be conducted at the 250° level on the stack when Unit #1 is not in operation.
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2.0 TECHNOLOGY DESCRIPTION

The LIFAC project involves the installation and testing of the LIFAC system on Unit No. 2, a 60
MW tangentially-fired, coal-burning boiler. A schematic of the system is included as Figure 2-1.
LIFAC is a retrofit flue gas desulfurization technology capable of reducing SO, emissions in the
range of 75 to 85 percent. The system utilizes limestone injection and a unique activation reactor
with a humidification process for effective SO, removal. Various types of limestone will be used
throughout the demonstration project. The pulverized limestone is pneumatically injected into the
upper regions of the furnace. Here, the calcium carbonate (CaCO,) in the limestone breaks down
to form calcium oxide (CaO) and carbon dioxide {CO,). A portion of the sulfur dioxide (SO,) and
sulfur trioxide (SO;) present in the flue gas chemically reacts with the limestone constituents to form
calcium compounds calcium sulphite (CaSO,) and calcium suiphate (CaSO,). Subsequently, the fiue
gas, carrying along with it the calcium compounds and unreacted CaQO, then continues to a unique
piece of equipment known as the activation reactor, a cylindrically-shaped vertical tower located
between the Unit 2 air preheater and the ESP. Further removal of the SO, is achieved by the
humidification of the flue gas as it enters and passes through the activation reactor. The addition of
the water mists in the reactor causes the remaining untreated CaO to form calcium hydroxide
(CaOH). The calctum hydroxide then reacts with additional sulfur dioxide, nearly completing the
removal process. The purpose of initiating reductions of SO, emissions is to minimize generation of
acid rain, as SO, is a precursor to its occurrence.

In addition to the boiler bottom ash and fly ash normally produced by coal combustion, there are
other "new" by-products associated with the LIFAC system. The addition of limestone to the process
and the subsequent reactions create a dry, powdery material referred to as LIFAC solid waste and
by-product. Approximately 75 percent of the solid waste and by-product is collected by the ESP (and
the ESP hoppers). The remainder of the waste exits as a slag through hoppers at the bottom of the
activation reactor. A small fraction of LIFAC solid waste and by-product may collect in the air
preheater ash hopper. Wastes captured by the process vessels and equipment will be collected using
a new, dry mechanical exhauster system and transported to an off-site, permitted landfill. The carbon
dioxide leaves with the flue gas in the stack emissions.

There will be no change to the amount of coal fired at the plant. Different varieties of coal will be
tested ranging from a high sulfur to a low sulfur bituminous coal. When the LIFAC system is fully
operational, the additional electrical energy requirements for LIFAC equipment and the introduction
of limestone into the boiler is expected to reduce the net output of Unit 2 from 60 MW to 59.5 MW.
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3.0 LIFAC TEST PARAMETERS

Parametric Testing

The first round of environmental monitoring was conducted during parametric tests for LIFAC on
September 23 and 24, 1993. Monitoring included compliance and supplemental emissions testing
being conducted for each day. Since Unit 1 was off-line during the sampling event, emissions were
monitoring at the 250-foot level of the stack and not at the duct breeching as done during the
baseline testing. Sootblowing was performed during one of the three PM tests for each of the two
days.

Under supplemental monitoring ash samples were collected at the economizer hoppers, LIFAC
bottom hoppers, ESP inlet and outlet hoppers, and boiler bottom ash disposal bin. Monitoring of
the plant’s feedwater was also conducted since its incoming quality is believed to be impacting
compliance with effluent criteria in accordance with RP&L's NPDES Permit. Feedwater for the
plant is either pumped from the river, or during dry seasons, is pumped from the local sanitary
- treatment plant’s effluent discharge. Feedwater during the September tests was coming from the
treatment plant effluent.

The boiler bottom ash discharge water was also sampled since it is believed that immediate impacts
will not be seen at the pond outfall as a result of LIFAC operations due to the long residence time
through the pond system. The team plans to utilize RP&L’s pond discharge monitoring analyses as
required under their NPDES permit to identify any long-term trends after LIFAC has been running.

LIFAC test parameters during the September 23 and 24, 1993 environmental monitoring are
summarized in Table 3-1:

TABLE 3-1

PARAMETRIC TESTING
TEST PARAMETERS

4]

September 23, 1993 September 24, 1993

Boiler Load (MW) 60 60
Coal Quality - % S 223 2.18

- 80, Ib/yMMBtu 409 - 3.87
Limestone Quality 85% - 200 Coarse 85% - 325 Fine
Ca/S Molar Ratio 1.8 20
Reactor Outlet Temperature (°F) 6 4
(approach to saturation)
% Bypass U 30-35% 30-35%
Recycling @ No Yes

% Bypass is the amount of flue gas that is bypassed around the reactor.

Recycie is when spent sorbent from the inlet ESP hoppers is recycted'through LIFAC to improve sorbent utilization
and increase SO, reduction.

2



Optimization Testing

On December 7 and 8, 1993, environmental monitoring was conducted during optimization testing
for LIFAC. Compliance and supplemental tests were conducted each day including emissions testing.
Since Units 1 and 2 were both in operation. emissions monitoring was conducted at the test portals
iocated in the duct breeching located downstream of the 1.D. fan. Sootblowing was performed during
one of the three PM tests for each of the two days.

Ash samples were collected at the economizer hoppers, LIFAC bottom hoppers, ESP inlet and outlet
hoppers and the boiler bottom ash disposal bin. The sampling team also continued to monitor the
feedwater to the plant which, at this time, was coming from the river, as well as the boiler bottom
ash discharge water.

LIFAC test parameters during the December 7 and 8, 1993 environmental monitoring are
summarized in Table 3-2:

TABLE 3-2

OPTIMIZATION TESTING
TEST PARAMETERS

December 7, 1993 December §, 1993

Boiler Load (MW) 633 585
Coal Quality - % S 2.24 2.14

- SO, Ib/MMBtu 3.93 3,75
Limestone Quality 85% - 325 Fine 85% - 325 Fine
Ca/S Molar Ratio 2.0 2.0
Reactor Qutlet Temperature (°F)

h 8 7-8

(approach to saturation)
% Bypass 40% 40-42%
Recycling Yes No




4.0 METHODOLOGIES

The majority of the compliance and supplemental monitoring centered around the testing of
particulate matter and gaseous parameters. The test programs utilized methodologies promulgated
in 40 CFR 60, Appendix A, for the particulate matter and duct gas determinations necessary for the
test program. EPA Methods 1,2, 3A, and 4 were used for the determination of the sampling points
locations, gas velocities and voiumetric flow rates, gas molecular weight on a dry basis, and percent
moisture content, respectively. Particulate matter was determined using EPA Method 5. Gas
concentrations of NO,, SO,, and CO were determined utilizing EPA Methods 7E, 6C, and 10,
respectively. PM, was determined using EPA Method 201A. Also, verification tests for absence
of cyclonic flow was performed each of the December test days at the breech sampling location, in
accordance with EPA Method 1, Section 2.4.

Analyses of the solid and aqueous LIFAC by-products followed EPA methods and ASTM extraction
methods. The specific EPA methods which were referenced are sited in the footnotes on the actual
analytical results provided by Antech Ltd. attached in Appendix B. Total alkalinity of both the
aqueous and solid samples were determined by EPA Method 310.2. Before the alkalinity of the solid
samples could be measured, they were extracted using ASTM extraction methods. The remaining
analyses of the solid wastes were performed using the following EPA Methods: pH, 9045; sulfate;
9038 (using ASTM extraction method); metals, Toxicity Characteristics Leaching Procedures (TCLP)
1311, 6010, 7470, and 7740; organic materials, TCLP 8260 and 8270; and VOC, TCLP 8260.



5.0 RESULTS

A summary of results for compliance and supplemental monitoring for particulate matter testing for
LIFAC’s baseline, parametric and optimization testing are presented in Tables 5-1 and 5-2. Table
5-1, Summary of Particulate Matter Test Data, includes pertinent process conditions such as power
generation in units of megawatts (MW), coal feed rates (Ib/hr) and firing rates (MBtu/hr). It also
includes correction to the particulate matter loading to account for sootblowing which IDEM required
to be done during one of the three PM tests conducted on September 23 and 24, and December 7
and 8, 1993. Table 5-2 provides a summary of gaseous emissions as required under supplemental
monitoring. This table clearly indicates a reduction in SO,. Under baseline conditions SO, was at
1972 ppmv. There was an average reduction of approximately 41% for the September tests (average
at 1152 ppmv) and approximately 55% reduction for December tests (average at 885.05 ppmv).
Detailed particulate matter test data and actual gaseous emission results are provided in Appendix
A. For backup calculations, refer to the Baseline Monitoring Report(!) (for baseline information)
and see Appendix A for tests conducted in September and December 1993. Coal data for the
different testing events is summarized in Table 5-3, with actual analysis provided in Appendix F.

The particulate matter mass loadings summarized in Table 5-1 are expressed in grains per dry
standard cubic feet (gr/dscf), pounds per hour (Ib/hr), and mass per heat input, expressed as pounds
per million Btu (lb/MBtu). Mass emission per heat input was calculated using two different methods.
The first method was based on actual process parameters such as coal feed rate to the boiler and coal
heating value. The second method utilized EPA Method 19, also known as the F factor method. The
following equation, extracted from the method, calculates a theoretical mass emission per heat input
based on the F,, which is the ratio of the gas volume of the products of combustion to the heat
contents of the fuel (dependent on the type of coal), measured pollutant concentration, and the
measured percent oxygen, with all variables being on a dry basis.

ETF,+ C, » [209/(209 - %O

where E = Emission rate (Ib/MBtu)
Fy Oxygen-based F factor (dscf/MBtu), dry basis
(9780 dscf/MBtu for bituminous coal)
Cy = Pollutant concentration (ib/dscf)
%054 Percent oxygen (%), dry basis

Detailed calculations using the F factor method can be found in the Baseline Monitoring Report(!)
(for baseline information) and Appendix A for the parametric and optimization testing. Stack gas
conditions have been presented in the tables. Flow rates have been expressed in two different
formats: actual cubic feet per minute (acfm) and dry standard cubic feet per minute (dscfm). Other
stack gas parameters such as temperature and percent moisture have also been included. Percent
isokinetics have been calculated for each test run. The percent isokinetic value represents a ratio
of the gas velocity through the sampling probe nozzle to the gas velocity in the stack. An isokinetic
value is acceptable if it falls within the range of 90 to 110 percent. All isokinetic values are within
the acceptable limits. After review of the calibration data, all particulate matter sampling equipment
was operated in accordance with EPA Methods 2 through 5. Particulate matter emission calculations,
analytical data. field data sheets, and equipment calibrations can be found in the Baseline Monitoring
Report!!) (for baseline information) and Appendices A, G, and H for the September and December
testing.

91001-39-B g9
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Also verification tests for absence of cyclonic flow was performed each test day during the baseline
and December, 1993 tests at the breeching sampling location, in accordance with EPA Method 1.
Section 2.4. (This test was not required during the September 23 and 24, 1993 test since testing was
conducted at the 250’ level of the stack). The location is acceptable if the average angle of rotation,
as measured by the pilot tube, is less than 20 degrees. The average angle of rotation for the Baseline
and December test days was less than 20 degrees, thus the sampling location was deemed acceptable.

Table 5-1 also summarizes the opacity measurements taken during the three PM test runs for each
day. The opacity readings were read directly from RP&L’s opacity recorder. The opacities are
averaged over six minute periods and are represented by the stepped blocks on the recorder chart.
Copies of the opacity charts can be found in Appendix C for the parametric tests and Appendix D
for the optimization test, while averages for each individual test can be found in the Baseline
Monitoring Report{!) and Appendix A for the parametric and optimization testing. The high spikes
on the chart are due to the periodic cleaning (rapping cycles) of the ESP collector plates. The action
of rapping the collector plates produces a sudden spike on the opacity recorder which represents that
instantaneous reading at that time. These rapping spikes are subsequently incorporated into the six
minute averages. As shown on Table 5-2, the averaged opacity readings for all tests are below the
variance limit of 40%.

PM,, was determined employing EPA Method 201A. PM | results for the September 23 and 24 and
December 7 and 8 testing are provided in Table 5-2. There are no baseline PM,, results due to
sampling equipment access difficulties with the test ports, which were too small for the PM , test
probe heads. This problem was corrected for the parametric and optimization testing.

Analyses of the aqueous effluent and solid waste were conducted by Antech Ltd. in accordance with
the EMP. The aqueous effluent sample was collected from the Boiler Bottom Ash Bin (sample
location 6A) and from the plants incoming feed water. Based on the review of RP&L’s monthly
monitoring data, the plant has had several exceedance of their 0.40 mg/ aluminum limit. They
believed that the feedwater from the treatment plant (source during the September tests) could
possibly be coming into the plant at an elevated level of aluminum, therefore impacting their
discharge. However, based on our September analysis this does not appear to be entirely true,
although the aluminum level of the feedwater on September 22, 1993 was at 0.63 mg/l. It should also
be noted that the analysis for the Boiler Bottom Ash Bin aqueous sample with LIFAC in operation
also illustrated elevated aluminum levels (greater than 0.40 mg/l) on all test days but one.

A summary of the aqueous samples are presented in Tables 5-9 and 5-10, with Antech’s actual
analytical results located in Appendix B.

Solid safnplcs were collected from the following during the September 23 and 24, and December 7
and 8 testing:

Sample Location Sample Location Description
3 Economizer Ash Hopper
4 Reactor Bottom Ash
S5A ESP Inlet Hopper
5B ESP Outlet Hopper
6B Boiler Bottom Ash Bin

91001-39-B 13



A summary of the analytical results for the solid samples are presented in Tables 5-4 through 5-8.
A table was developed for each type of ash sampled to make the comparison of baseline results to
the parametric and optimization results easier. Antech’s actual analytical results are located in
Appendix B, along with a list of Regulatory Levels for TCLPs.

During parametric testing all metals in all five samples locations were below detectable limits except
for chromium collected at sample location {5B) the ESP outlet hopper which was measured at 1.1
mg/l. Although this is below the regulatory level of 5.0 mg/l. we believe this could of been an error
in the analysis, however at this time we have not been able to verify this. All metals under the
optimization testing were below detectable limits. In regard to TCLP organic and VOC analyses
during parametric testing all parameters for all five separate sample locations were below detectable
limits with the exception of 900 ug/kg of methylene chloride and 40 ug/kg of toluene found in the
ESP outlet hopper ash (sample location 5B, September 23, 1993) and 8.0 ug/kg of methylene chloride
found in the boiler bottom ash (sample location 6B, September 23, 1993). There are no regulatory
levels established for these constituents. Also, during optimization testing all TCLP parameters were
below detectable levels except again for 13 ug/kg of methylene chloride in the boiler bottom ash
(sample location 6B December 7, 1993). The source of methylene chloride is not known at this time.
Results of the method blank runs for the TCLP analyses are also in Appendix B with the actual
analytical results.

Also due to concerns for the potential of arsenic in the LIFAC ash since it was detected in Boiler

Unit #2, ICF Kaiser Engineers conducted a standard industrial hygiene test and determined all levels
of metals tested to be significantly below acceptable exposure limits.
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APPENDIX A
PARTICULATE MATTER TEST DATA
LIFAC NA DEMONSTRATION PROJECT
RICHMOND POWER AND LIGHT
WHITEWATER VALLEY GENERATING UNIT #2

PARAMETRIC AND OPTIMIZATION TESTS
ENVIRONMENTAL MONITORING REPORT

ICF KAISER ENGINEERS, INC.
PITTSBURGH, PENNSYLVANIA



TABLE 4-1

RICHMOND, IN
WHITEWATER VALLEY GENERATING STATION UNIT #2

RICHMOND POWER AND LIGHT

PARTICULATE MATTER TEST DATA: SEPTEMBER 23, 1993

Process Couditions’
Power Generation
'Coal Feed Rate
Heat Input
Parti Matter in
Concentration
Mass Flow Rate
Mass Emission/Heat Input?
Mass Emission/Heat Input?
Du nditio
Average Flow Rate
Dry Standard Flow Rate
Temperature
Percent Moisture
Percent O,*
Percent CO.*
lin nditi
Test Clock Times

Sampling Time
Sampling Volume
Isokinetics

Notes: ' Only Unit #2 was operating for testing
* Based on measured coal feed rates and heating vaiues.

} Based on EPA Method 19 (F factor method).

WITHOUT RECYCLE
Test Run 1
Test Date 9/23/93
Test ID Number IM5

Units

(MW) 60.4
(lb/hr) 56160
(MBtu/hr) 638.6
(gr/dscf) 0.0412
(ib/hr) 55.70
(Ib/MBtu) 0.087
(foyMBtu) 0.072
(acfm} 244565
{dscfm) 157819
(°F) 225
(%) 130
{%} 42
(%) 14.0
9:10
to 10:20

(minutes) 60
(dsch) 41.031
(%) 106

9/33/93
2M5

62.5

687.6

0.0382
48.79
0.071
0.067

232521
148929

136
42
14.0

11:00
to 12:06

38.046
104

35
9/23/93
IMS

64
59760
668.7

0.0481
61.58
0.097
0.083

232780
149520
226
13.2
4.0
14.0

12:55
to 14:16

60
18.663
105

* Percent O, and CO, are collected as grab sampie and analyzed with a Fyrite gas analyzer
% Soot blow during sampiing period.

91001-25-A

Average

623
58860
665.0

0.0425
5536
0.085
0.074

236622
152089

132
4.1
14.0



TABLE 4-2

RICHMOND, IN
WHITEWATER YALLEY GENERATING STATION UNIT #2

RICHMOND POWER AND LIGHT

PARTICULATE MATTER TEST DATA: SEPTEMBER 24, 1993
WITH RECYCLE

Process Conditions!

Power Generation

Coal Feed Rate

Hear Input
Particuiate Matter Loadings
Concentration

Mass Flow Rate

Mass Emission/Heat Input?
Mass Emission/Heat Input?
Duct Conditions

Average Flow Rate

Dry Standard Flow Rate
Temperature

Percent Moisture

Percent O,*

Percent CO.*

Sampling Condition

Test Clock Times
Sampling Time

Sampiing Volume
Isokinetics

Test Run
Test Date

Test ID Number

Units

(MW)
(ib/hr)
(MBtu/r)

(gridsct)
{Ib/hr)
{Ib/MBuu)
(Ib/MBtu)

(acfm)
(dscfm)
(*F
(%)
(%)
(%)

(minutes)
(dscf)
(%)

Notes: ! Oniy Unit #2 was operating for testing
* Based on measured coal feed rates and heating values.

? Based on EPA Method 19 (F factor method).

9/24/93
IMS5

599
57,780
653.7

0.0494
62.27
0.095
0.100

228,832
147,184
223

140

6.5
12.5

8:10
1o 9:18

37.624
104

9/24/93
2M5

61.2
57,480
644.5

0.0936
118.77
0.184
0.197

228,780
147,996
225
13.3

1.0

13.0

9:50
1o 10:57

60
38538
106

9/24/93
IM5

60.6
56,520
6428

0.0587
73.45
0.114
0.123

230,100
146,078
226
148

70

135

12:00
to 13:54

60
37.601
104

‘ Percent O, and CO, are collected as grab sample and analyzed with a Fyrite gas analyzer
% Soot blow during sampling period.

91001-25-A

Avcrage

60.6
54,360
614.2

0.0672
84.83
0.131
0.140

229,237
147,086

14.0
6.8
13.0



TABLE 4-3

RICHMOND POWER AND LIGHT
RICHMOND, IN

WHITEWATER VALLEY GENERATING STATION UNIT #2

OPACITY MEASUREMENTS: SEPTEMBER 23 AND 24, 1993

Test
Run

L S

Test
Run

W —

9/23/93
Maximum' Average?
Opacity Opacity
(%) (%)
15 124
13 11.5
18 13.8
9/24/93
Maximum : Average
Opacity Opacity
(%) (%)
15 115
13 11.5
18 13.3

Notes: ! Highest 6 minute reading during test period.
2 Average of all six minute readings during test periods.

91001-25-A
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LIFAC NA RICHMOND POWER AND LIGHT
AIR EMISSIONS TESTING
TEST DATES: 9/238&24/93
PROJECT NO.: 91001-002--33

DETERMINATION OF MASS EMISSIONS PER HEAT INPUT
BASED ON EPA METHOD 19, 40 CFR 60

E = Cd * Fd * (20.9/(20.9—%02d))

where: E = Mass Emissions per Heat input, Io/MMBTU
Cd = Particulate matter concentration, ib/dscf
Fd = F Factor (dry basis) for bituminous coai, 9780 dscf/MMBTU
20.9 = percent of oxygen in ambient air
%02d = Percent oxygen by volume (dry basis)

TEST TEST Cd Cd Fd %02d E
DATE TIME

(gr/dsct) (Ib/dscf) {dsct/MMBTU) (%) (IbMMBTU)
9-23-83 9:10-10.25 0.0412 5,89E—-06 9,780 4.2 0.0720
9-23-93 11:00-12:10 0.0382 5.46E--06 9,780 4.2 0.0668
9-23-93 12:55-14:10 0.0481 6.87E—06 9,780 4.0 0.0831
Average 0.0740
9-24-93 | 8:10-9:20 0.04584 7.06E—-06 9,780 6.5 | 0.1002
9-24-93 | 9:50-10:57 0.0936 1.34E-05 9,780 7.0 0.1970
9-24-93 12:40—13:52 0.0587 8.39E-06 9,780 7.0 0.1233
Average 0.1402

FILENAME: M1SMEHI.WK3 ICF KAISER ENGINEERS 04—Nov—93



TABLE 4-1
RICHMOND POWER AND LIGHT
RICHMOND, IN
WHITEWATER VALLEY GENERATING STATION UNIT #2

PARTICULATE MATTER TEST DATA: DECEMBER 7, 1993

WITH RECYCLE

Test Run 1 2 3

Test Date 127793 12/7/93 1277093

Units
Process Conditions'
Power Generation (MWwW) 59 66.2 64.8
Coal Feed Rate (lbMmr) 55620 61380 53400
.Heat Input {MBtu/hr) 631.6 697.7 605.2
Particula r Loadi
Concentration (gridsch) 0.1262 0.1739 0.1003
Mass Flow Rate {Ibme) 1796 2522 147.4
Mass Emission/Heat Input? (Ib/MBtu) 0.284 0.358 0.244
Mass Emission/Heat {nput’ (fb/MBiu) 0.246 0.334 0.191
Dy ngitions
Average Flow Rate (acfm) 258300 264900 269400
Dry Standard Flow Rate (dscfm) 166000 169300 171500
Temperature (*F) 249 252 250
Percent Moisture (%) 12.2 123 12.9
Percent O, (%) 59 5.7 5.6
Percent CO,* (%) 133 133 134
Sampiing Condits
Test Clock Times 930 . 12:05 14:20

. 10 10:44 1o 13:17 to 15:36

Sampling Time {minutes) 64 - 64 64
Sampling Volume {dscf) 41.639 42324 42519
Isokinetics (%) 103 103 102

Notes: ' Only Unit #2 was operating for testing
? Based on measured coal feed rates and heating values.
3 Based on EPA Method 19 (F factor method).
* Percent O, and CO, are coliected as grab sample and analyzed with a Orsat gas analyzer
% Soot biow during sampling period.
¢ Numbers in parentheses indicate correction for soot blowing.

91001-31-A 7

Average

63.3
56800
644.9

0.1335
193.1

0.295
(0.292)°

0.257
(0.253)¢

264200
168900
250
125
57
133



TABLE 4-2

RICHMOND POWER AND LIGHT
RICHMOND, IN
WHITEWATER VALLEY GENERATING STATION UNIT #2

PARTICULATE MATTER TEST DATA: DECEMBER 8, 1993
WITHOUT RECYCLE

Test Run 1 2 3
Test Date 12/8/93 12/3/93 12/8/93
Units
i itions'
Power Generation (MW) 584 58.6 585
Coal Feed Rate (Ib/hr) 54720 51240 54240
Heat Input (MBuu/hn) 6255 582.8 620.5
Particulate Matter Loadings
Concentration {pridsch) 0.1055 0.1662 0.0610
Mass Flow Rate {Ib/mr) 1483 2330 854
Mass Emission/Heat Input? (Ib/MBtu) 0.237 0.374 0.138
Mass Emission/Heat Input? (I MBlu) 0.202 0an 0.114
D “ondition,
Average Flow Rate (acfm) 256700 257000 259700
Dry Standard Flow Rate {dscfm} 163900 163500 163300
Temperature (*F) 253 255 253
Percent Moisture (%) 120 12.0 13.3
Percent O, (%) 5.6 53 5.2
Percent CO,* (%) 13.6 13.8 13.9
Sampling Conditions
Test Clock Times 8:45 10:45 13:00
to 9:59 to 11:55 to 14:10
Sampling Time {minutes) 64 64 64
Sampling Volume {dsef) 41.034 40.132 40.231
Isokinetics (%) 103 101 101

Notes: ! Only Unit #2 was operating for testing
? Based on measured coal feed rates and heating values.
3 Based on EPA Method 19 (F factor method),
* Percent O, and CO, are coilected as grab sample and analyzed with a Orsat gas analyzer
% Soot blow during sampling period.
§ Numbers in parentheses indicate correction for soot biowing.

91001-31-A 8

Average

585
53400
609.6

0.1109
155.6

0.250
(0.246)°

0.209
(0.206)°

257800
163600
254
125
54

13.8



TABLE 4-3
RICHMOND POWER AND LIGHT
RICHMOND, IN
WHITEWATER VALLEY GENERATING STATION UNIT #2

OPACITY MEASUREMENTS: DECEMBER 7 AND 8, 1993

12/7/93
Test Maximum! Average?
Run Opacity Opacity
(%) (%)
1 21 19
2 26 21
3 20 19
12/8/93
Test Maximum Average
Run Opacity ' Opacity
(%) (%)
1 17 15
2 21 18
3 16 14

Notes: ' Highest 6 minute reading during test run period.
2 Average of all six minute readings during test run periods.

91001-31-A
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APPENDIX B

ANALYTICAL RESULTS:
AQUEOUS AND SOLID WASTE SAMPLES

LIFAC NA DEMONSTRATION PROJECT
RICHMOND POWER AND LIGHT
WHITEWATER VALLEY GENERATING UNIT #2

PARAMETRIC AND OPTIMIZATION TESTS
ENVIRONMENTAL MONITORING REPORT

ICF KAISER ENGINEERS, INC.
PITTSBURGH, PENNSYLVANIA



Antech Ltd.

{One Triangle Drive » Export. Pennsvivania 15632 « Phone: (412) 733-1161 « Fax: (412)327-7793

October 14, 1993

Ms. Kathleen D. Conner

ICF Kaiser Engineers, Inc.
Four Gateway Center
Pittsburgh, PA 15222-1207

Waste Characterization: 91001-002-33
LIFAC
Antech lLtd. Project No. 93-2966

Dear Ms. Conner:

Enclosed are analytical results for the samples submitted by I[CF Kaiser
Engineers, Inc. The samples were received and logged in for analysis on
September 23, 1993.

Appropriate U.S. Envirommental Proctection Agency methods were used and are
indicated accordingly on the data tables. Appropriate quality assurance/quality
control analyses were performed in accordance with Antech Ltd.'s Statement of
Qualifications. If you have any questions, please call me.

Sincerely,
72 S _____
/s ppe 1> -

Dominic J. Nestasie
Technical Mangger

DJN:aeb

Enclosures

An American Waste Services Company



ANTECH LTD.
CASE NARRATIVE

1. GENERAL:

A

PROJECT NUMBERS:

ANTECH LID.. 23.2964%

CLIENT: 91001-402-33

SAMPLE IDENTIFICATIONS:

ANTECH LTD.: =+3069-1"37 chrough 9309-1790

CLILENT: 3, A, 5B, and 2

SHIPPING/RECEIVING COMMENTS:

None

'II. PREPARATION/ANALYSIS COMMENTS:

Al

PREPARATION:

None

GENERAIL CHEMISTRY:

None

METALS :

None

ORGANICS:

1. VOLATILES:
Detection levels were elevated for samples 930

5-1787 (3) and 9309-

1788 (5A) due te rthe sample matrix,

2. SEMIVOIATILES:
None

3. PCB’'S:
None

ITI. GENERAL COMMENTS:

Trailing zeroes and deci lace ari on_the data should no

be interpreted as precision of the snalvtica
as_a result of reporcin ormat Please refe

rocedure, but rathe
to the enclosed TCLP

Regulatory levels table for appropriate regulatory levels and

hazardous waste numbers.
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Table 3
Volatile Organic Analyses
Target Compound List/EPA Method 8260(1)
ICF Kaiser Engineers, Inc.
Anctech Led. Project No. 93-2986
Waste Characrerization; 91001-002-33

LIFAC
Page 1 of 2
Sample Identification
9309-1787 9309-1788
CAS(2) 3 5A
Parameter Number Units (9/22/93) (9/22/91)
Acetone 67-6a-1 pg/kg <13000 <13000
Benzene 71-43-2 BE/KE <630 <630
Bromodichloromethane 79-27-4 LE/kE <630 <630
Bromoform 75-25-2 pg/kg <630 <630
Bromomechane 7e-83-9 ug/kg <1300 <1300
2-Butanone (MEK) 78-93.13 ug/kg <13000 <13000
Carbon disulfide 75-15-0 ng/kg <630 <630
Carben tetrachloride 56-23-5% ug/kg <630 <630
Chlorcbenzene 108-.40-7 pg/kg <630 <630
Chlorodibromomethane 124-u8.1 ug/kg <630 <630
Chloroethane 73-00-3 BE/KE <1300 <1300
Chloromethane TJa-87-3 pg/kg <1300 <1300
Chloroform 67-66-3 pg/kg <630 <630
1,1-Dichloroethane 75-34-3 sg/kg <630 <630
1,2-Dichleroethane 107-06-2 ug/kg <630 <630
1,1-Dichloroethene 75-35-4 pg/kg <630 <630
cis-1,2-Dichlorcethene 156-59-2 BE/kE <630 <630
trans-1,2-Dichloroethene 156-60-5 wEg/kg <630 <630
1,2-Dichloropropane 78-87-5 pg/kg <630 <630
cis-1,3-Dichloropropene 10061-01-5 sg/kg <630 <630
trans-1,3-Dichloropropene 10061-02-6 be/kg <630 <630
Ethylbenzene 100-41-.4 pE/kg <630 <630
2-Hexanone 591-78-6 ug/kg <6300 <6300
Methylene chloride 75-09-2 pg/kg <630 <630
4-Methyl-2-pentanone (MIBK) 108-10-1 bg/kg <6300 <6300
Styrene 100-42-5 pg/kg <630 <630
1,1,2,2-Tetrachloroethane 79-34-5 He/kg <630 <630
Tetrachloroethene 127-18-4 ug/kg <630 <630
Toluene 106-88-3 ug/kg <630 <630
1,1,1-Trichloroethane 71-55-6 sE/kg <630 <630
1,1,2-Trichloroethane 79-00-5 LE/KE <630 <630
Trichloroethene 79-01-6 ueg/kg <630 <630
Vinyl chloride 75-01-4 pg/kg <1300 <1300
Xylenes (Total) 1330-20-7 ug/kg <630 <630

See footnotes at end of table.



Table 3

{Continued)
Page 2 of 2
Sampile Identification
9309-1791
9309-1789 Method
cas(2) 6B Blank
Parameter Number Units (9/22/93) _(9/23/93)
Acetone 67-64-1 Bg/kg <100 <13000
Benzene 71-43-2 HE/KE <5.0 <630
Bromodichloromethane 75-27-4 ug/kg <5.0 <630
Bromoform 73-25-2 Lg/kg <5.0 <630
Bromomethane 74-83-9 pg/kg <10 <1300
Z2-Butanone (MEK) 78-93-3 LE/KE <100 <13000
Carbon disulfide 75-15-0 ug/kg <5.0 <630
Carbon tetrachloride 56-23-3 ug/kg <5.0 <630
Chlorobenzene 108-90-7 Lg/kg <5.0 <630
Chlorodibromomethane 124-48-1 pg/kg <3.0 <630
Chlorcechane 73-00-3 ug/kg <10 <1300
Chloromethane 74-87-3 pg/kg <10 <1300
Chloroform 67-66-13 ng/kg <5.0 <630
1,1-Dichloroethane 75-34-3 vg/KE <5.0 <630
1,2-Dichloroethane 107-06-2 peg/kg <5.0 <630
1,1-Dichloroethene 75-35-4 BE/kE <5.0 <630
cis-1,2-Dichlorcethene 156-59-2 pg/kg <5.0 <630
trans-1,2-Dichloroethene 156-60-5 pg/kg <5.0 <630
1,2-Dichloropropane 78-87-5 BE/KE <5.0 <630
cis-1,3-Dichloropropene 10061-01-5 BE/kg <5.0 <630
trans-1,3-Dichloropropene 10061-02-6 ug/kg <5.0 <630
Ethylbenzene 100-41-4 ng/kg <5.0 <630
2-Hexanone 591-78-6 ug/kg <50 <6300
Methylene chloride 75-09-2 ug/kg <5.0 <630
4-Methyl-2-pentanone (MIBK) 108-10-1 LE/kg <50 <6300
Styrene 100-42-5 Heg/kg <5.0 <630
1,1,2,2-Tetrachloroethane 79-34-5 vg/kg <5.0 <630
Tetrachloroethene 127-18-4 HE/kE <5.0 <630
Toluene 108-88-3 Hg/kg <5.0 <630
1,1,1-Trichloroethane 71-55-6 BE/KE <5.0 <630
1,1,2-Trichloroethane 79-00-5 sg/kg <5.0 <630
Trichloroethene 79-01-6 sg/kg <5.0 <630
Vinyl chloride 75-01-4 BE/KE <10 <1300
Xylenes (Total) 1330-20-7 Hg/kg <5.0 <630

()u.s. Environmental Protection Agency, 1987, Test Methods for Evaluating Solid Waste,
S5W-846, 3rd ed., Office of Solid Waste-and Emergency Response, Washington, DC.
(2)cas - Chemical Abstracts Services.
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Table 4
TCLP(1) oOrganic Analyses
ICF Kaiser Engineers, Inc.
Antech Ltd. Project No. 93-29é6
Waste Characterization; 91001-002-33

LIFAC
Page 1 of 2
Sample Identification
9309-1787 9309-1788
cas(2) 3 5A
Parameter Number Units (9/22/93) (9/22/91)
TCLP Volatile Organic Analyses: (8260)(3)
Benzene 71-43-2 pg/l <50 <50
Z-Butanone 78-93-3 wg/l <5000 <5000
Carbon tetrachloride 56-23-5 pg/l <50 <50
Chlorohenzene 108-90-7 pg/l <1000 <1000
Chloroform 67-66-3 sg/l <500 <500
1,2-Dichlorcethane 107-06-2 sg/l <50 <50
1,1-Dichloroethene 75-35-4 pg/l <50 <50
Tetrachloroethene 127-18-4 ugsL <50 <50
Trichlorocethene 79-01-6 pg/l <50 <50
Vinyl chloride 75-01-4 g/l <50 <50
TCLP Base/Neutral Extractables:(8270){3)
l1,4-Dichlorocbenzene 106-46-7 pg/l <500 <500
2,4-Dinitrotoluene 121-14-2 ug/l <50 <50
Hexachlorobutadiene 87-68-3 bg/l <50 <50
Hexachlorobenzene 118-74-1 pg/l <100 <100
Hexachloroethane 67-72-1 sE/L <500 <500
Nitrobenzene 98-95-3 ng/l <100 <100
Pyridine 110-86-1 pg/l <500 <500
TCLP Acid Extractables:(8270)(3) _
Total Cresol (TCLP) (4) sg/1l <5000 <5000
Pentachlorophencl 87-86-5 ue/l <5000 <5000
2,4,5-Trichlorophencl 95-95-4 pg/l <5000 <5000
2,4,6-Trichlorophenol 88-06-2 ug/l <100 <100

See footnotes at end of table.



Table 4

{(Continued)
Page 2 of 2
Sample Identification
9309-1791
9309-1789 Method
cas(2} 6B Blank
Parameter Number Units (9/22/93) {(9/23/93)
TCLP Volatile Organic Analyses: (8260)(3)
Benzene 71-43-2 pg/l <50 <50
2-Butanone 78-93-3 ug/l <5000 <5000
Carbon tetrachloride 56-23-5 sg/l <50 <50
Chlorobenzene 108-90-7  ug/l <1000 <1000
Chloroform 67-66-3 ug/l <500 <500
1,2-Dichloroethane 107-06-2  ug/1 <50 <50
1,1-Dichlorcethene 75-35-4 ug/l <50 <50
Tetrachloroethene 127-18-4 sg/l <50 <50
Trichloroethene 79-01-6 pE/1 <50 <50
Vinyl chloride 75-01-4 pg/l <50 <50
TCLP Base/Neutral Extractables: (8270)!3)
1,4-Dichlorobenzene 106-46-7 pg/l <500 <500
2,4-Dinitrotoluene 121-14-2 pg/l <50 <50
Hexachlorobutadiene 87-68-3 sg/l <50 <50
Hexachlorobenzene 118-74-1  ug/l <100 <100
Hexachloroethane 67-72-1 bg/l <500 <500
Nitrobenzene 98-95-3 g/l <100 <100
Pyridine 110-86-1  ug/l <500 <500
TCLP Acid Extractables:(8270)(3)
Total Cresol (TCLP) (4) ug/l <5000 <5000
Pentachlorophenol 87-86-5 pg/l <5000 <5000
2,4,5-Trichlorophenol 95-95-4 sg/l <5000 <5000
2,4,6-Trichlorophenol 88-06-2 ug/l <100 <100

(1)TCLP = Toxicity Characteristic Leaching Procedure.

{2)cas = Chemical Abstracts Services.

(3)u.s. Environmental Protection Agency, 1987, Test Methods for Evaluating Solid Waste,
SW-846, 3rd ed., Office of Solid Waste and Emergency Response, Washington, DC.

(4)m-Cresol 108-39-4, o-Cresol 95-48-7, and p-Cresol 106-44-5.
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Antech Ltd.

One Triangle Drive « Expon. Pennsvivama 13632 » Phone: (412} 733-1161 » Fax: {412) 327-7793

October 18, 1993

tis. Hathleen [. Conner

ICF Kaiser Engineers, Inc.
Four Gateway Center
Pittsburgh, PA 15222-1207

Water/Waste Characterization; 91001-002-33
LIFAC
Anteoch +3  Project No. 93-2987

Dear Ms. Conner:

Enclosed is the updated table . which had IP's in for the %carbon results,
Please discard the original table submitted on September 24, 1993 and replace it
with the new table enclesed. I wou have any questions, please call me.

Sincerely,

- pl

( -/f%%‘f(’,— e y /” A

Dominic J, Nestasie
Technical Manager

DJIN:jac

Enclosures

An American Waste Services Company



Antech Ltd.

One Tnangle Drnive « Expon, Pennsylvamia 15632 « Phone: (412) 733-1161 » Fax: (412)327-7793

October 153, 1993

Ms. Kathleen D. Conner

ICF Kaiser Engineers, Inc.
Four Gateway Center
Pittsburgh, PA 15222-1207

Water/Waste Characterization; 91001-002-33
LIFAC

Antech lLtd, Project No. 93.2987

Dear Ms. Conner:

Enclosed are analytical results for the samples submitted by ICF Kaiser
Engineers, Inc. The samples were received and logged in for analysis on
September 24, 1993,

Appropriate U.S. Environmental Protection Agency methods were used and are
indicated accordingly onh the data tables. Appropriate quality assurance/quality
control analyses were performed in accordance with Antech Ltd.’s Statement of
Qualifications. If you have any questions, please call me.

Sincerely,

/ -
Dominic J. Negtaste.

Technical Matager
DIJN:sja

Enclosures

An American Waste Services Company



ANTECH LID.
CASE NARRATIVE

I. GENERAL.:
A PROJECT NUMBERS:

ANTECH LTD.: 93-2987
CLIENT: 91001-002-33

B: SAMPLE IDENTIFICATIONS:

ANTECH LTD.: 9309-1949 through 9309-1957
CLIENT: 64-1, 6A-2, 2, 3, &4, 5A, 6B-1, 6B-2 and 5B

C: SHIPPING/RECEIVING COMMENTS:

None

IT. PREPARATION/ANALYSIS COMMENTS:
A: PREPARATION:

None

B: GENERAL CHEMISTRY:

None

C: METALS :

None

D: ORGANICS:
1. VOLATILES:

Due to the nature of Samples Nos, 9309-1952 (3), 9309-1953 (4), and

9309-1954 (5A), they were analyzed as djlutions resulting in
elevated detection limits,

2, SEMIVOLATILES:

None

3. PCBR'S:

EO!LE

III. GENERAL COMMENTS:

Trailing zerces and decimal places appearing on the data should not

be t eted as precisjon of the analyt ocedure, but rather
a resu geportin [} t ase r to t ed TC

Regulatory - Levels table for appropriate regulatory levels and
hazardous waste numbers.
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Table 3
Volatile Orzanic Analyses
Target Compound List/EPA Method aze0¢l)
ICF Kaiser Engineers, Inc.
Antech Ltd. Project Mo, B83-2987
Water Characterization; 91001-002-33
LIFAC

Page 1 of 2
__Sample Identification
9308-1952 9309-1853 9309-1954 9309-1955
cast2) 3 4 SA 6B-1
Parameter Number Units (9/23/83) (9/23/93) 18/23/983) (9/23793)

Acwtone 67-64-1 ug/ks 13000 <13000 <13000 <100
Esnzens 71-43-2 ug/kg <630 <630 <630 <5.0
Bromodichloromethane 75-27-4 ug/kp <630 <530 <630 <5.0
Bromoform 75-25-2 HEB/KE <630 <630 <630 <3.0
Bromomethane J4-83-9 ug /g <1300 <1300 <1300 <10

2-Butanone (MEX) 78-83-2 ug/kg «13000 <13000 <13000 <100
Carbon disulfidas 75-15-0 ug/kg <630 <630 <830 <5.0
Carbon tetrachloride 56~23-5 ug/kg <630 <630 <630 <5.0
Chlorobenzene 108~90-7 ug/kg <630 <630 <630 <50
Chlorodibromomethane 124~48-1 ug kg <520 <630 <630 <5.0
Chlorosthans 75-00~3 ug/g <1300 <1300 <1300 <10

Chloromethans 74-82-2 us/ke <1300 <1300 <1300 <10

Chloroform 67-66-2 ug/ig <630 <630 <830 <5.0
1.1-Dichloroathans 75-34-3 us/Kg <630 <830 <530 <5.0
1,2-Dichlerosthans 167-06-2 ug/kg <630 <630 <630 <5.0
1.1-Dichlorosthens 75=35-4 us/kg <630 <630 <630 <5.90
cis-1,2-Dichlorosthsne 156-58-2 ug/kg <630 <630 <630 <5.0
trans-1,2-Dichlorocathens 156-60-9% ug/ke <630 <830 <630 <5.0
1,2-Pichloropropanes 78-87-5 ug/kg <630 <630 <630 <5.0
cis-1l,3-Dichloropropane 10061-01-% ug/kg <530 <630 <630 <50
trans-1,3-Dichloropropene 10061-02-6 ug/kg <630 <630 <630 <5.0
Ethylbanzens 100-41-4 us/kg <620 <630 <630 <5.0
2~Hexanons 591-78~-6 ui/kg <5300 <6300 <5300 <50

Msthylans chloride 15-08-2 us/kg <630 <630 <630 8.0

4=Msthyl-2-pentanone {MIBK) 108-10-1 ug/kg <5300 <6300 <6300 <50

Styrane 100-42-5 ue/ke <630 <630 <630 <5.0
1,1,2,2-Tetrachlorcethane 79-34-5 ug/kg <530 <8630 <8630 <5.0
Tetrachlorosthane 127-18-4 us/kg <630 <630 <630 <5.0
Tolusnas 108-88-3 uE/kg «530 <830 <530 <5.0
1,1,1-Trichlorosthane 71-55-6 ua/kg <630 <630 <630 <5.Q
1,1,2-Trichlorocethane 19~00-5 ua/ g <630 <630 <630 <5.0
Trichlorosthens 78-~01-6 ug/kg <630 <§30 <630 <5.Q
Vinyl chloride 75~-01-4 ug/kg <1300 <1300 <1300 <10

Xylenes (Total) 1330-20-7 ug/kg <630 <530 <630 <5.0

Ses footnotes at end of tabls,



Table 3
(Continued)

Page 2 cf 2
Sample Identification
9308~-1988 9309-1988 9308-1991
casgt2) 5B 6B-1 Mathod Blank
Parameter Number Units (8/24/93) (9/24/93) (9/25/93)

Acetons §7-B4-1 ug/kg <13000 <13000 <13000
Esnzene Ti-43-2 ug/kg <630 <630 <830
Bromodichloromethane 75-21-4 La/kg <630 <630 <630
Bromoform 75-25-2 ug/xg <630 <830 <630
Bromomethane 74-83-9 ug/kg <1300 <1360 <1300
2-Butanone (MEK) 78+93-3 ug/kg <13040 <13000 <13000
Carbon disulfide 75-15-0 ug/kg <630 <630 <830
Carbon tetrachloride 56-23-% HE/KE <630 <630 <B30
Chlorobenzens 108-g0-7 ug/Kg <630 <630 <630
Chlozodibromomethane i24-48-1 ug/kg <630 <630 <630
Chlorcethane 75-00-3 ug/kg <1300 <1300 <1300
Chloromsthans 74-87-3 LE/RE <1300 <1300 <1300
Chloroform 67-66~+2 sg/KE <630 <630 <B30
1,1-Dichloroethanes 75-3b-3 ug/kg <630 <830 <630
1,2-Dichlorcethansa 167-06-2 ug/kg <530 <830 <630
1,1-Dichlorosthane 75-35-4 ug/kg <630 <8630 <830
cia=1l,2-Dichloroethens 156-59-2 ug/kg <630 <630 <630
trans-1, 2-Dichloroethens 156-60-5 wg/kg <630 <530 <630
1,2-Dichloropropane 78-87-3 ug/kg <630 <630 <630
cis=-1,3-Dichloropropens 10061-01-5 ug/kg <630 <630 <630
trans-1,3-Dichloropropene 10061-02-6 ug/kg <630 <630 <630
Ethylbsnzsns 100-41-4 ug/g <630 <630 <630
2-Hexzanone 591-78-6 ug/g <6300 <6200 <6300
Methylens chloride 75-09-2 HE/kB <630 <630 T <830
4-Methyl-Z-pentancne (MIBK) 108-10-1 sa/kg <6300 <6300 <6300
Styrens 100-42-5 ug/kg <530 <630 <630
1,1,2,2-Tetrachloroethane 79-34-5 ug/kg <E30 <630 <630
Tetrechlorosthens 127-18-4 ug/kg <630 <630 <630
Tolusne 108-88-3 ug/kg <530 <B30 <830
1,1,i-Trichloroethana 71-55-6 ug/kg <530 <630 <630
1,1,2-Trichlorosthane 79-00-5 ua/kg <630 <630 <8630
Trichlorosthena 79-01-6 ug/kg <630 <630 <630
Vinyl chloride 75~01-4 ug/kg <1300 <1300 <1300
Xylenes (Total) 1330-20-7 ug/kg <630 <630 <630

(1)y.s. Environmental Protection Agency, 1987, Test Methods for Evalusting Solid Waste, SW-846, 3rd ad.,
Office of Solid Waste and Emergency Response, Washington, DC.
(2)CAS = Chemical Abstracts Services.



Table &

teLptl) Organic Analyses

ICF Kaiser Engineers,

Ine,

Antsch Ltd. Project Ho. 93-2987

Water Charactaerization; 91001-002-33

LIFAC
Page 1 of 2
Sample ldentification
3309-1952 9308-1953 9308-1954 8309-1855
casl2i 3 4 54 8B-1
Parameter Numbet Units (9/23793) (9/23/93) {8/23/83) (9/23/83)
TCLP Volatile Organic Analyses:(§260)(3)
Banzense 71-43-2 ue/l <50 <50 <50 <50
2-Butanone 78-93-3 ug/l <5000 <5000 <5000 <5000
Carbon tetrachloride 56-23-5 ug/l <50 <50 <50 <50
Chlorobenzene 108-50-7 wg/l <1000 <1000 <10Q0 <1000
Chloroform 67-686-3 ug/l <500 <500 <500 <500
1,2-Dichloroathane 137-06-2 kg/l <50 <50 <50 <50
1,1-Dichloroethene 75-315-4 wigs/L <50 <50 <50 <50
Tetrachloroethens 127-18-4 ug/l <50 <50 <S50 <50
Trichlorcethensa 79-01-6 ugrl <50 <50 <50 <50
Vinyl chloride 73-01-4 ug/l <30 <50 <50 <50
TCLE Base/Nautral Extractables:(8270)¢3)
1,4-Dichlercbenzens 106~46-7 ug/l <500 <500 <500 <500
2, 4-Dinitrotolusne 121-14-2 ug/l <50 <50 <50 <50
Bexachlorobutadiene ar-68-3 usg/l <50 <50 <50 <50
Hexachlorobanzens 118741 ug/l <100 <100 <100 <100
Hexachloroethane 67-12-1 ug/l <500 <500 <500 <500
Nitrobenzense 98-95-3 ugll <100 <)oo <100 <100
Pyridine 110-86-1 ug/i <500 <500 <300 <500
TCLP Acid Extractables:(8270)¢3)
Total Cresol (TCLE) ) ug/i <5000 <5000 <5000 <5000
Pantachlorophenol 87-86~5 ug/L <5000 <5000 <5000 <5000
2,4,5-Trichlorophenol 95+95-4 ug/l <5000 <3000 <3000 <5000
2,4,6-Trichlorophanol 88-~06-2 ug/l <100 <100 <100 <100

See footnotes at end of table.



Table 4
{Continuaed)

Page 2 of 2
Sample Identification
9308-193838 9308-19849 9309-1991
castd) 5B 6B-1 Method Blank
Parametsr Number Units (9/24/93) (9/24/93) (9/25/93}

TCLP Volatile Organic Anllysns:(SZSO)(a)
Bsnzens 71-43-2 uasl <50 <50 <50
2-Butanone 78-93-3 ug/Ll <5000 <5000 <5000
Carbon tatrachloride £6-23-5 ua/l <50 <50 <50
Chlorobenzens 108-90-7 ug/1 <1000 <1000 <1000
Chloroform 67-66-1 kgl <3500 <500 <300
1,2-Dichloroethans 107-06-2 ug/l <50 <50 <50
1.1-Dichlarosthans 75-15-4 HE/L <50 <50 <50
Tetrachloroethenas 127-16-4 ug/l <50 <50 <50
Trichlorosthene '9-01-6 ug/l <50 <50 <50
Vinyl chloride 75-01-4 ug/l <50 <50 <50

TCLP Base/Nautral Extractables: (827033’
1,4-Dichlorabenzens L06-46-7 ug/l <500 <500 <500
2,4~Dinitrotoluens 121-16-2 ug/l <50 <50 <50
Haxachlorobutadiene 31-68~3 ug/l <50 <50 <50
Hexachlorobsnzens LiB-ta- ua/l <100 <100 <100
Hexachlorcethane 67-72-1 ug/l <500 <500 <3500
Nitrobenzsne 98-95-3 ug/l <100 <100 <100
Pyridine 110-86-1 ug/lL ‘ <500 <500 <500

TCLP Acid Extractables:(82703¢3)
Total Cresol (ICLP) e us/l <5000 <5000 <5000
Pentachlorophenol 87-86-% us/l <5000 <5000 <5000
2,4,5-Trichlorophencl 95-95-4 ug/l <5000 <5000 <5000
2,4,6-Trichlorophencl 88-06~-2 ug/l <100 <100 <100

(1)1cLe = Toxicity Characteristic Leaching Procedure.

(2)cAS = Chemical Abstracts Services,

(3)y.5. Environmental Protection Agency, 1387, Test Msthods for Evaluating Solid Waste, SW-846, 3rd ed., Office of Solid
Wasts and Emergency Responss, Washington, DC.

(4)p-Crescl 108-38-4, o-Crescl 95-48-7, and p-Cresol 106-44-5,



Antech Ltd.

One Triangle Drive » Export. Pennsyivania 15632 « Phone: (412) 733-1161 « Fax: (412) 327-7793

October 18, 1993

Ms. Kathleen D. Conner

[CF Kaiser Engineers, Inc.
Four Gateway Center
Pittsburgh, Pa  15222-1207

Water/Waste Characterization; 91001-002-33
LIFAC
antech !.zd. Project No. 93-2994

Dear Ms. Conner:

Enclosed are analytical results for the samples submitted by ICF Kaiser
Engineers, Inc., The samples were received on September 25, 1993 and logged in
for analysis on September 27, 1991.

Appropriate U.S. Environmental Protection Agency methods were used and are
indicated accordingly on the data tables. Appropriate quality assurance/quality
control analyses were performed in accordance with Antech Ltd.’'s Statement of
Qualifications. If you have anv questions, please call me.

Sincerely. .

‘ -7 .
’ / d . <
/(//é’?"“c—' Al - S

Dominic J. Nestasie
Technical Manager

(NS

DIN:jac

Enclosures

An American Waste Services Company



ANTECH LTD.

CASE NARRATIVE

I. GENERAL:

A: PROJECT NUMBERS:

ANTECH LID.: 93-2994
CLIENT: 91001-002-33

B: SAMPLE IDENTIFICATIONS:

ANTECH LTD.: 9309-1982 rhrough 9309-1989
CLIENT: 6A, 2, 1 4, 5A-1, 5A-2, 5B, and 6B-1

C: SHIPPING/RECEIVING COMMENTS:

None

II. PREPARATION/ANALYSIS COMMENTS:
A PREPARATION:

None

B: GENERAL CHEMISTRY:

None

C: METALS :

None

D: ORGANICS:
1. VOLATILES:

Elevated detection levels due to matrix interference.

2. SEMIVOLATILES:

None

3. PCB'S:

Neone

II1I. GENERAL COMMENTS:
Trailji zeroes and decima laces appearing on the data should not
be interpreted as ecision of the analyt ocedure, but rather
as a result of reportin ormat Please refer to the enclosed TCLP

Regulatory Levels table for appropriate regulatory levels and
hazardous waste numbers.




Table 1
Saneral Data Table
ICF Kaiser Enginesrs, Inc.
Antech Ltd. Project Nao. 93-2994
Water Charactarization; 91001-002-33

LIFAC
Sample Identification
9309-1982 8308-1983 9309-19%0
Anslyticel 6A 2 Method Blank
Parameter Methad Units (§724/93) (8/24/93) (§/25/83}
Alkalinity (Total) ESUIFARY mg/L CaCOq 65.0 205 2.00
Chlorina (Residual) 130 o b2 g/l <0.10 ¢.12 <g.10
Ammoni a 180 vl mg/L NH5-HN 0.15 0.14 <D .10
0il and Greass NI ERY mg/L <1.0 <1.0 <1.0
Total Suspended Solids @ 105°C EEPARY mg/ L | <1 <1
Polychlorinated Biphenyls 39804 ¢!} ug/l <1.0 <1.0 <1.0
. Metals:
Aluninum (Total) 60104<) ms/l 0.25 0.29 <0.10
Copper (Totall sg10td! mg/1 0.011 0.013 <0.010
Izon (Total) ~o1ered mg/ Ll 0.051 0.089 <0.030
Lead (Total) S2ipres mg/l <0.10 <0.10 <016
Zinc (Tctal) 23100 < ma /L <0.0050 0.023 <0.0050

(1)y.S. Environmental Protscticn Agency. .33). Methods for Chemical Analysis of Water and Wastes,
EPA-600/4-79-020, Environmantal Monitoring and Support Laboratory, Cincinnati, Ohio.

(2)y.5. Environmental Protection Agency, 1387. Test Methods for Evaluating Solid Wasta, SW-846, 3rd ed.,
Qffice of Solid Waste and Emergency Rasponse, Washington, DC.
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Table 3

Volatile Organic Anaiyses

Target Compound List/EPA Method azectl)

ICF Kaisezr Enginessrs,

Inc.

Antech Ltd. Project No. 93-29%4

Wastes Characterization; 91001-002-33
LIFAC
Pazge 1 of 2
Sample I[dentificatjon
§309-1984 5309-1985 23089-1946 S308-1987
cas(2) 3 4 SA-1 5A-2
Parameter Number Units (9/24/83) (9/24/93) (9/24/83) (8/24/93)

Acetone B7-64-1 ug/kg <13000 <13000 <13000 <1a000
Benzene 71-43-2 ug/ g <630 <63Q <630 <630
Bromedichloromethans 1527 -4 wB/KE <§30 <B30 <630 <530
Bromoform 75-25-2 ug/kg <830 <630 <630 <630
Bromomethanse 74-83-9 wg/RE <1300 <1300 <1300 <1300
2-Butanone (MEK) 78-93-3 wEB/RE <13000 <13000 <13000 <13000
Carbon disulfide 75-15-0 a/KE <630 <630 <630 <630
Carbon tetrachloride 56-23-% 4/ KRG <630 <630 <630 <530
Chlorobenzene 108-90-7 ~BIKE <§30 <630 <630 <530
Chlorodibromomethans 124-46-1 wR/RE <630 <630 <530 <630
Chlorosthane 75-00-3 wa/KE <1300 <1300 <1300 <1300
Chloromethane T4-87-3 w8/ kg <1300 <1300 <1300 <1300
Chloroform 67-66-13 “8/hyg <B30 <630 <B3N <630
1,1-Dtchlaorcsthane 75=34-3 g/ kE <530 <§30 <830 <630
1,2-Dichlorosthane 107-06~-2 ug/kg <630 <630 <630 <630
1.1-Dichloroethenas 75-35-4 s8/ke <630 <630 <630 <§30
cis-1,2-TDichlorosthens 156-59-2 ug/kg <620 <630 <630 <630
trans~1,2-Dichlorosthens 156-60-% ug/kg <630 <830 <630 <530
1,2-Dichloropropans 78-87-5 ug/ke <630 <630 <630 <530
cis=1,3-Dichloropropens 10061-01-% wg/ig <630 <630 <630 <830
trans-1,3-Dichloropropense 10061-02-86 ug/ kg <6530 <630 <630 <530
Etkylbenzene 100-41-4 ug/kg <630 <630 <630 <630
2-Hexanone 581-78-6 ug/kg <6300 <5300 <6300 <5300
Methylens chloride 715-09-2 us /g <630 <630 <630 <630
4-Mathyl-2-pantancone (MIBK} 108-10-1 “g/kg <5360 <6300 <6300 <6300
Styrane 100-42-5 ug/kg <8630 <6230 <630 <630
1,1,2,2-Tetrachlorosthans 79-34&~5 wg/kg <630 <620 <630 <630
Tetrachlorcethans 127-18-a uglkg <830 <630 <630 <630
Tolusne 108-688-2 ug/kg <530 <630 <30 <630
1,1,1-Trichlorosthane 71-55-6 uEg/kg <630 <630 <630 <630
1,1,2-Trichlorosthane 79-00-5 WE/RE <630 <630 <B30 <630
Trichloroethane 78-01-§& us/kg <630 <630 <630 <630
Vinyl chloride 75-01~4 ug/kg <1300 <1300 <1300 <1300
Xylenes (Total) 1330-20-7 ug/kg <530 <830 <830 <630

See footnotes st snd of tabls,



Table 3

(Continued)
Paga 2 of 2
Sample Identification
9309-1956 9308-1957 9209-1959
casid) 6§B-2 5B Method Blank
Parameter Number Units (8/23/83) (9/23/93) (9/24/83)

Acetone 67-64-1 uk/ kg <100 <500 <100
Benzens 7l-43-2 ue/kg <5.0 <25 <5.0
Bromodichloromsthane 75-27-4 ug/kg <5.9 <25 <5.0
Bromoform 75-25-2 ug/kg <5.0 <25 <5.0
Bromomethans ?4-83-9 ug/NE <10 <50 <lp

2-Butanons (MEX) 78-93-3 uE/ ke <100 <500 <100
Carbon disulfide 75-15-0 ug/kg <5.0 <25 <5.0
Carbon tetrachloride 56-23-3 Lg/kg <5.0 <25 <5.0
Chlorobanzens 108-90-7 ug/kg <5.0 <25 <50
Chlorodibromomethans 124-48-1 wg/kg <5.0 <25 <5.0
Chlorcosthane 75-00-3 ug/kg <10 <50 <10

Chloromethans J4~-87-13 ug/kg <10 <50 <10

Chloroform 67-66-3 ug/kg <5.0 <25 <5.0
1,1-Dichlorosthane 75-346-3 ug/kg <5.0 <25 <5.0
1,2-Dichlorosthane 107-06-2 ug/kg <5.0 <25 <5.0
1,1-Dichloroethens 75-35+-4 sa/kg <5.Q <25 <5.0
cis=1,2-Dichlorosthens 156-59-2 wig/ kg <5.0 <25 <5.0
trans-1,2-Dichlorosthene 156-60-5 ug/kg <5.0 <25 <5.0
1.2-Dichloropropane 78-B7-5 ug/ kg <5.0 <25 <5.0
cia-1,3-Dichloropropens 10061-01-§ ug/kg <5.0 <25 <5.0
trans=-1,3-Dichloropropens 10061-02-6 ug/kg <50 <25 <5.0
Ethylbenzens 100-41-4 ug/kg <5.0 <235 <5.0
2-Hexanone 541-78-6 ug/kg <30 <250 <50

Msthylene chloride 75-09-2 ug/kg <5.0 300 6.0

4-Mathyl-2-pentanons (MIBK) 108-10-1 ua/kg <50 <250 <50

Styrens 100-42-5 ua’kg <5.0 <25 <5.0
1,1,2,2-Tetrachlorosthane 79-34-~5 ue'kg <5.0 <25 <5.0
Tetrachlorosthene 127-18-4 ug/kg 5.0 <25 <50
Toluens 108-88-3 ug/Kg <5.0 40 <5.0
1,1,1-Trichlorosthans 71-55-6 ug/kg <5.0 <25 <5.0
1,1,2-Trichlaorcethans 79-00-35 ug/kg <5.0 <25 <5.0
Trichliorosthens 78-01-6 ug kg <5.0 <25 <5.0
Vinyl chloride 75-01-4 ug/kg <10 <50 <10

Xylesnes (Total) 1330-20-7 ug/ksg <5.0 <25 <5.0

(1)y.s. Environmental Protection Agency, 1387, Test Methods for Evaluating Solid Wastw, SW-846, 3rd ed.,
Office of Solid Waste and Emergency Response, Washington, DC.
(2)cAs = Chemical Abstracts Secvicaes.



Table &
7cLPl) Organic Analyses
ICF Kaiser Engineers, Inc.

Antech Ltd.

Water Characterization; $1001-002-33

Broject No. 93-2994

LIFAC
Page 1 of 2
Sample Identification
9309-1984 9308-13985 9303-1986 9309-1987
cagte) 3 “ SA-1 5A-2
Farametar Number Units {9/24/83) (89/264/93) {9/24/33) L8/24/93)
TCLF Volayile Organic Analyses:(§260)¢3)
Benzene Ticud-2 ug/l <50 <50 <50 <50
2-Butanone '4-93-) ug/l <5000 <5000 <5000 <5000
Carbon tetrachloride te«231-5 ug/l <50 <50 <50 <50
Chlorobenzene L.8-90-7 ug/l <1000 <1000 <1000 <1000
Chloroform 7-66-1 ug/l <500 <500 <500 <500
1,2-Dichlorosthane 111-06-2 ug/Ll <50 <50 <50 <50
1,1-Dichloroethenas "5-39-4 ug/l <50 <50 <50 <50
Tetrachlorosthens L27-38-a g/l <50 <50 <50 <50
Trichloroethene '3-01-6 ug/l <50 <50 <50 <50
Vinyl chloride Ti-0l-4 ug/l <350 <50 <50 <50
TCLP Base/Neutral Extractables:(8270)¢3!
1,4-Dichlorobenzens L06-+6-7 ug/l <500 <500 <S00 <500
2,4-Dinitrotolusnas 121-18~2 ug/l <50 <50 <50 <50
Hexachlorobutadiane 37-68-3 ug/l <50 <50 <50 <50
Hexachlorobenzens 118-T4~-1 ug/1l <100 <100 <100 <100
Hexachloroethane §7-72-1 ug/l <500 <500 <500 <500
Hitrobenzens 98-85-23 ug/l <100 <100 <100 <100
Pyridine 110-86-1 ug/l <500 <500 <500 <500
TCLP Acid Extractablaes:(8270)(3)
Total Cresol (TCLP) e ug/1 <5000 <5000 <5000 <5000
Pesntachlorophenol 87-86-5 ug/l <5000 <5000 <5000 <5000
2,4,5-Trichlorophenol 35-95-4 ugsl <5000 <5000 <5000 <5000
2,4,6-Trichlorophenol 8@8-06-2 we/l <100 <100 ) <100 <100

See footnotes at end of table.



Table 4
{Continued)

Page 2 of 2
Samplae Identification
9309-1956 9308-1357 9309-1959
castd) 6B-2 5B Method Blanx
Farameter Humbar Units (9/23/93) (9/23/93) (9/24/93)
TCLP Volatile Organic Amllysos:(EZSD)uJ
Benzens T1-43-2 ug/l <50 <50 <50
2-Butancons 718-93-3 ba/l <5000 <5000 <5000
Carbon tetrachloride 56-23-5 ug/l <50 <50 <50
Chlorobenzens 106-90-7 ug/l <1000 <1000 <1000
Chloroform B7~66-3 ug/l <500 <500 <500
1,2-Dichlorcethane 107-06-2 ug/l <50 <50 <50
1,1-Dichlarocsthens 75-35-4 ug/l <50 <50 <50
Tetrachlorosthens 127-18-4 ug/l <50 <50 <50
Trichlorosthens 79-01-6 ue/l <50 <50 <50
Vinyl chloride 75-01-4 ug/l <50 <50 <50
TCLP Basa/Neutral Extractables:(8279)(3}
1,a-Dichlorobenzans 106-456-7 ug/l <500 <500 <500
2,4-Dinitrotoluens 121-14-2 uE/l <50 <50 <50
Hexachlorobutadiens B7-68-3 ug/l <50 <50 <50
Hexachlorobenzens 118-74-1 uE/l <109 <100 <100
Eaxachloroethane 67-72-1 us/l <500 <500 <500
Nitrobenzene 98-95-1 us/l <100 <100 <100
Pyridina 110-86-1 ug/l <500 <500 <500
TCLP Acid Extractables:(8270)¢3)
Total Cresol (TCLP) ta) us/l <5000 <5000 <5000
Pentachlorophenol 87-86-5 ug/lL <5000 <5000 <5000
2,4,5-Trichlorophenol §95-85-4 ug/l <5000 <5000 <5000
Z,4,6-Trichlorophancl 88-06-2 ug/l <100 <100 <100

(LiTCLP = Toxicity Characteristic Leaching Procedurse.

(2)CAS = Chemical Abstracts Servicas,

(3)y.S. Environmental Protaction Agency, 1987, Test Msthods for Evaluating Solid Wasts, SW-846, 3rd ed., Office of Sclid
Waste and Emergency Response, Washington, DC.

(4)p-Cresol 108-35-4, o-Cresol 85-48-7, and p-Cresol 106-44-5.



Anrtech Ltd.

One Trungle Drve « Expon Pennsvivania 13632 « Phone: 4123 733-1161 « Fax: 1412 327.7793

December 23, 1993

Ms. Kathleen D. Conner

ICF Kaiser Engineers, Inc.
Four Gateway Center
Pittsburgh, PA 15222-1207

WatersWasce (haracterjzation; 91001-002-33
LIFAC
antech L:d. Project No. 93-.30935

Dear Ms. Conner:

Enclosed are analvtical resulrs for samples submitted by ICF Kaiser Engineers,
Inc. Samples were received and logged in for analysis on December 8§, 1993,

Appropriate U.S. Environmental Protection Agency methods were used and are
indicated accordingly on the data tables. Appropriate quality assurance/quality
control analyses were performed in accerdance with Antech Ltd.'s Statement of
Qualifications. If you have anv questions, please call me.
Sincerely,

L .
Edward W. Kifer, Ph.D,
Inorganic Chemistry Manager

EWK:jac

Enclosures

An American Waste Services Company



ANTECH LTD.
CASE NARRATIVE

I. GENERAL:

A PROJECT NUMBERS:

ANTECH LTD.: 93-393%5

CLIENT: 91001-002-33

B: SAMPLE IDENTIFICATIONS:

ANTECH LTD.: 9312-0574 chyough 9312-0580

CLIENT: 2,.6a, 3. 4 5A, 5B, and 6B

X a

C: SHIPPING/RECEIVING COMMENTS:

None

II. PREPARATION/ANRALYSIS COMMENTS:
A: PREPARATION:

None

B: GENERAL CHEMISTRY:

None

C: METALS :

None

D: ORGANICS:

1. VOLATILES:
es exce 9 -0 ve v d de s due
m ix effects. At low d e a ed samples had n
e stan d or s te verie (o3 e _sam
W na d at ed vel .

2. SEMIVOLATILES:

ﬂgne

3. PCBS:

Nope

ITI. GENERAL COMMENTS:

eroes and de o hould
be erpreted as precision of the alytical procedure, but rath
a result of reporting format ea efer tao e enclosed TC
o) Levels table for a e regulato leve a

hazardous waste numbers,
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Table 3
Volatile Organic Analysss
Target Compound List/EPA Method 8260¢1)
ICF Ka:ser Engineers, Inc.
Antech Ltd. Project No., 93-3935
Water Characterization; 91001-002-33

LIFAC
Page 1 of 2
Sample Identification
89312-0576 9312-0577 9312-0578
casie) 3 4 SA
Parameter Numbaet Units {12/7/93} (12/7/83) {12/7/83)

Acetone 67-H4-1 ug/kg <13000 <13000 <13000
Benzena Tl=43-2 ug/Kg <630 <830 <B30
Bromcdichloromethana 15-27-4 ug/kg <630 <B30 <630
Bromaform 15-25-2 LE/ER <B30 <§30 <530
Bromomethana 74-83-9 ug/ks <1300 <1300 <1300
Z2-Butanone (MEX) 78-93-3 ug/kg <l3000 <13000 <13000
Carhon disulfide 75-15-0 ug/ky <630 <§30 <630
Carbon tetrachloride 56-23-5% ug/kg <630 <§30 <530
Chlarohenzene 108-90-7 ng/ka <630 <830 <630
Chlorodibromomethane 124-48-1 ug/ks <530 <830 <630
Chlorosthane 7%-00-3 ug/kg <1300 <1300 <1300
Chioromethans T6-87-3 ug/kg <1300 <1300 <1300
Chloreoform £7-66-3 ua/Kg <830 <630 <630
1,1~Dichlieorcethane 75-34-3 Hg/kE <630 <830 <630
1,2-Pichlorosthans 107-06-2 ug/kg <630 <830 <630
1.1-Dichloroethans 75-35-4% Lg/xg <830 <E30 <530
ci1s~1,2-Dichlorosthane 156-59~-2 ug/kg <50 <530 <830
trana-1,2-Dichlorosthens 156-60~-5 ug/kg <E30 <530 <§30
1,2-Dichloropropans 78-87-5 “e/kp <830 <530 <630
cis-1,3-Dichlorcpropans 10061-01-5 ua/kg <630 <530 <830
trans-1,3-Dichloropropense 10061-02+6 ug/kg <30 <630 <630
Ethylbenzene 100-41-4 ug/kg <630 <630 <g3d
2-Hexanone 591+~78-6 ug/kg <6300 <5300 <8300
Methylens chlorida 75-09-2 He/kg <630 <630 <530
4-Methyl-2~-pentanones (MIBK) 108-10-1 us/xg <8300 <6300 <B3an0
Styrens 100-42-9% HB/RE <§30 <630 <630
1,1,2,2-Tetrachlorosthane 79-34-5 ug/kg <630 <630 <630
Tetrachloroethene 127-18-4 ug/kg <530 <630 <630
Tolusns 108-588-3 KE/KS <630 <630 <630
1,1,1-Trichlorosthans 71-53-6 ue/ks <630 <630 <630
1,1,2-Trichlorosthane 79-00-5 ug/kg <530 <530 <830
Trichlorosthena 79-01-6 Lg/kg <630 <630 <630
Vinyl chloride 75-01-4 ug/kg <1300 <1300 <1300
Xylenes (Total) 1330-20-7 ug/kg <530 <830 <630

Sea footnotes at end of table.



Table 3
(Continued)

Page 2 of 2
Sample Identification
9312-0579 9312-0580 9312-0581
cast?) 5B 6B Method Blank
Paranaeter Number Units (12/7/93) (12/7/93) (12/8/93)

Acetone 67-64-1 ug/kg <13000 <100 <13000
Benzena 71-43-2 ug/kg <630 <3.0 <630
Bromodichloromethanas 75-27-4 ug/kg <630 <5.0 <§30
Bromoform 75-25-2 ug/kg <630 <5.0 <830
Bromomethans 74-83-3 ug/kg <1300 <10 <1300
Z-Butancnas (MEK) 78-93-3 ug/kg <13000 <100 <13000
Carbon disulfide 75-1%-0 ug/kg <630 <5.0 <630
Carbon tetrachloride 56-21-% ug/kg <630 <5.0 <6130
Chlorobenzens 108-g0-7 ug/kE <630 <3.0 <630
Chlorodibromomethans 124-48-1 wg/kg <630 <5.0 <630
Chloroethane 75-00-3 ug/ka <1300 <10 <1300
Chloromethane T4-g7-2 ug/kg <1300 <10 <1300
Chloroform 67-66-2 ugleg <630 <5.0 <630
1,1-Dichlcrosthans 15341 wa/KE <630 <5.0 <630
1,2-Dichlaroethane 107-¢6-2 ug/kg <630 <5.0 <630
1,1-Dichloroesthens T5-35-4 ug/kg <630 <5.0 <630
cis-1,2-Dichlorocethens 156=-%9~-2 ug/kg <630 <5,0 <630
trana-1,2-Dichloroethene 156-60-5% uE/ky <630 <5.0 <630
1,2-Dichloropropane 78-87-5 ug/kg <630 <5.0 <630
cis=1,3-Dichloropropenas 10061-Q1-5 ug/kg <530 <5.0 <830
trans-1l,3-Dichloropropana 10061-02-6 LE/kg <630 <5.0 <630
Ethylbenzens 100-41-4 BE/RE <630 <5.0 <630
2-Hexanone 591-78-6 ug/kg <6300 <50 <6300
Mathylans chloride 75-09-2 ug/kg <530 13 <630
4-Methyl-2-pentanons (MIBK) 138-10-1 ug/kg <6300 <50 <6300
Styrenas 100-42-5 ug/xg <6830 <5.,0 <B30
1,1,2,2-Tetrachlorosthans 79-34-5 uE/kg <620 <5.0 <830
Tetrachlorocethens 127-18-4 uaskg <630 <5.0 <630
Tolusne 108-88-) ug/kg <630 <5.0 <630
1,1,1-Trichloroethane 71-55-6 Hg/kg <630 <5,0 <630
1,1,2-Trichloroethane 79~00-5 ug/ng <630 <%.0 <530
Trichloroetheane 79-91-8 ug/xg <630 <5.0 <630
Vinyl chloride 75-01-4 ug/kg <1300 <10 <1300
Xylanes (Total) 1330-20-7 ug/kg <630 <5.0 <530

(1)y.5. Environmental Protection Agency, 1887, Test Mathods for Evaluating Solid Wasts, SW-845, 3rd ed,,
Office of Solid Waste and Emergency Response, Washington, DC.
(2}cAS = Chemical Abstracts Services.



Table &
TcLpfl) Organic Analysaes
ICF Kaiser Enginesrs, Inc.
Antech Ltd. Project No. $83-3935
Waste Characterization; 91001-002-33

LIFAC
Page 1 of 2
Sample Identification
9312-0576 9312-0577 9312-0578
cas(2) 3 4 SA
Paramster Number Units (12/7/93) (12/7/93) (12/7/93)
Volatile Organic Analyses:(8260)¢3)
Benzane 71-43-2 ug/l <50 <50 <50
2-Butanone 78-93-3 s/l <5000 <5000 <5000
Carbon tetrachloride 56-23-5% us/l <50 <50 <50
Chlorobenzens 108-90-7 ue/l <1000 <1000 <1000
Chloroform 67-66-3 us/l <500 <500 <500
1,2-Dichlorocsthane 107-06-2 ug/l <50 <50 <50
1.1-Dichlorosthens 75-35-4 ug/l <50 <50 <50
Tetrachlorosthens 127~18-4 ug/l <50 <50 <50
Trichlorosthsne 78-01-6 ue/l <50 <50 <50
Vinyl chloride 75-01-4 we/l <50 <50 <50
TCLP Base/Neutral Extractables:(8270)¢3)
1,4-Dichlorobenzens 106-46-7 pe/l <500 <500 <500
2,4-Dinitrotoluens 121~-14-2 ug/l <50 <50 <50
Hexachlorobutadiene 87-68-3 ug/l <50 <50 <50
Hexachlorchenzens 118-74-1 ug/l <100 <100 <100
Hexachlorcethans 67-72-1 ug/L <500 <500 <500
Nitrcbenzena 98-93-3 ugl/l <100 <100 <100
Pyridine 110-86-1 ug/l <500 <500 <500
TCLE Acid Extractables:(8270)(3}
Total Crescol (ICLP) (4) ug/l <5000 <5000 <5000
Pentachlorophencol §7-85-5 ug/l <5000 <3000 <5000
2,4,3-Trichlorophsnol 93-935-4 ue/l <5000 <5000 <5000
2,4,6-Trichlorophsnol aa-06-2 s/l <1G0 <100 <100

See footnotes at end of table.



Table &

{Continued)
Page 2 of 2
Sample Identification
9312-0579 9312-0580 9312-0581
casf2) 5B -] Method Blank
Parametsr Number Units (12/7/93) {12/7/93) (12/8/93)
Volatile Organic Analysas:(8260)(3)
Benzens 71-43-2 ug/l <50 <50 <50
2-Butancnas 78-93-3 ug/l <5000 <3000 <5000
Carbon tatrachlocide 56-23-5 ug/l <50 <50 <50
Chlorobsnzens 108-90-7 ug/l <1000 <1000 <1000
Chloroform 67-66~3 ug/l <500 <500 <500
1,2-Dichloroethane 107-06-2 ug/l <50 <50 <50
1,1-Dichloroethene 75-35~4 ug/l <50 <50 <50
Tetrachlorosthene 127-18-4 us/l <50 <50 <50
Trichlorosthenas 79-01~6 ug/l <50 <50 <50
Vinyl chloride 75-01-4 ug/l <50 <50 <50
TCLP Base/Nsutral Extractables:(82703(3)
1,4-Dichlorobenzene L0B~46-7 ug/l <500 <500 <500
2,4-Dinitrotolusne 121+-14-2 ugfl <50 <50 <50
Hexachlorobutadiene 87-68-3 ug/l <50 <50 <%0
Bexachlorobenzens 118-74-1 ug/l1 <100 <100 <100
Hexachlorosthans 67-72-1 us/l <500 <500 <500
Nitrobenzens 98-95-3 ug/l <100 <100 <100
Pyridine 110-86-1 ug/l <500 <500 <500
TCLP Acid Extractables:(8270)(3)
Total Cresol (ICLP) (4) ug/l <5000 <5000 <5000
Pentachlorophenol 87-86-5 ug/l <5000 <5000 <5000
2,4, 5-Trichlorophenol 95-95-4 ug/l <5000 <5000 <5000
2,4,6-Trichlorophenol B8-06-2 ug/l <100 <100 <100

(Li1cLp = Toxicity Characteristic Leathing Procedurs.

(2)CAS = Chemical Abstracts Services.

(3} 8, Environmental Protection Agency, 1987, Test Methads for Evaluating Solid Wasts, SW-B48, Ird ed.,
Office of Solid Waste and Emergency Responss, Washington, DC,

(8)m-Cresol 108-38-4, o-Crescl 95-48-7, and p-Cresol 106-44-5.



Antech Ltd.

One Trianele Drive « Fapar Penasvivanie 13632 » Phone: (412) 733-1161 » Fax: t1412) 327-7793

December 27, 1993

Ms. Kathleen D. Conner

ICF Kaiser Engineers, Inc.
Four Gatewav Center
Pittsburgh, PA 15222-1207

Water/waste “haracterization: 91001-002-33
LIFAC
Anteccn ¢ Project No. 93-3966

Dear Ms. Conner:

Enclosed are analytical results for samples submitted by ICF Kaiser Engineers,
Inc. Samples were received and logged in for analysis on December 9, 1993,

Appropriate U.S. Environmental Protection Agency methods were used and are
indicated accordingly on the data tables. Appropriate quality assurance/quality
control analyses were performed in accordance with Antech Ltd.'s Statement of
Qualifications. If you have anv questions, please call me.

Sincerely,

EﬁALMr$~4 W }(;Qrum

Edward W. Kifer, Ph.D.

Inorganic Chemistry Manager

EWK:sja

Enclosures

An Amencan Waste Services Company



ANTECH LTD.
CASE NARRATIVE

I. GENERAL:

A: PROJECT NUMBERS:

ANTECH LTD.: 93-3966
CLIENT: 91001-002-33

B: SAMPLE IDENTIFICATIONS:

ANTECH LTD.: 9312-0810 through 9312-0816
CLIENT: 2, 6A, 3 4 5A SB. and 6B

C: SHIPPING/RECEIVING COMMENTS:

None

IT. PREPARATION/ANALYSIS COMMENTS:
Al PREPARATION:

Samples were also forwarded to PSU for particle size analyses,

B: GENERAL CHEMISTRY:

None

C: METALS:

None

D: ORGANICS:

1. VOLATILES:

Detectjon limits were elevated due to Sample matrix,

2. SEMIVOLATILES:

None

3. PCBS:

None

ITI. GENERAL COMMENTS:

I:giling zeroes and decimal places appear inz on the data should_not

eted as prec on_o e a rocedure, but rathe
as a result of reporti forma Please refer to the enclosed TC

Regulatory Levels table for appropriate regulatory levels and
hazardous waste numbers,
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Table 3
Volatile Organic Anslyses
Target Compound List/EPA Methad 8260¢11
ICF Kaiser Engineers, Inc,
Antaech Ltd. Project No, 93-3866
Waste Characterization; 91001-002-33

LIFAC
Paze 1 of 2
Sample Identification
g312-0812 9312-08123 §312-0514
cas?) 3 4 SA
Parameter Number Units (12/8/933) (12/8/93) (12/8/93)

Acetone 67-64-1 ug/kg <13000 <13000 <13000
Banzene 71-43-2 ug/kg <830 <630 <630
Bromodichloromethane 75-27~4 ua/kg <830 <630 <630
Bromoform 75-25-2 wa/kg <630 <630 <630
Bromomathans 74-83-9 ug/kg <1300 <1300 <1300
2-Butanone {MEX) 78-82-3 ug/kg <13000 <13000 <13000
Carbon disulfide 75-15-0 us/kg <530 <530 <£3(
Carbon tetrachloride 56-23-5 ug/kg <630 <530 <30
Chlorobenzene 108-80-7 ue/kg <630 <630 <630
Chlorodibromomethane 124-48-~1 ug/kg <630 <630 <630
Chlorcethans 75-00-2 “e/kg <1300 <1300 <1300
Chloromethans 74-87-3 ug/kg <1200 <1300 <1300
Chloroform 67-66-3 wEg/kg <630 <630 <630
1,1-Cichlorosthane 75-34-3 uE/ kg <530 <630 <630
1,2-Dichloroethans 107-06-2 ug/kg <620 <630 <830
1,1-Dichloroethene 75=35-4 ug/kg <630 <530 <830
tiy-1,2-Dichloroathene 156-59-2 ug/kg <630 <830 <630
trans-1,2-Dichlorosthans 156-60~5 ug/ g <630 <830 <630
1,2-Dichloropropanas 78-87-5 Hg/kg <§30 <530 <80
c1a-1,3-Dichloropropans 10081-01-5 us/kg <830 <530 <530
trans-1,3-Dichloropropense 10061-02-6 us/kg <630 <630 <630
Ethylbsnzena 100-41-4 us/kg <E30 <630 <630
2-HBexanonas 591-78-6 ug/kg <6300 <6300 <6300
Methylene chloride 75-09-2 ug/kg <630 «<E30 <530
4-Methyl-Z2-pentanons (MIBK)} 108-10-1 ue/kg <8300 <6300 <6300
Styrens 100-42-5 up/kg <630 <530 <630
1,1,2,2-Tetzachlorosthane 70-34~5 ba/kg <830 <530 <630
Tetrachloraethens 127-18-4 ug/kg <630 <630 <630
Tclusne 106-88-3 ug/kg <630 <630 <830
1,1,1-Trichlorosthans 71-55-6 ug/kg <630 <630 <630
1,1,2-Trichlorosthane 79-00-5 us/kg <830 <630 <830
Trichioroethens 78-01-6 ug/kg <630 <630 <830
Vinyl chloride 75-01-4 ug/kg <1300 <1300 <1300
Xylanes {Total) 1330-20-7 “s/kg <630 <630 <830

Ses footnotes at snd of tabls.



Table 3

{Continued)
Page 2 of 2
Sample Identification
9312-0818
9312-0815 8312-0816 Msthod
cas(e} ;] 6B Blank
Paramster Number Units (12/8/93) {12/8/93) {12/8/93)

Acetone 67-64-1 ug/kg <13000 <13000 <130600
Benzene 71-43-2 ug/kg <630 <630 <630
Bromodichloromathane 75-27-4 ug/kg <530 <630 <530
Bromoform 75-25-2 ug/kg <830 <530 <630
Bromomethans 74-83-9 ug/kg <1300 <1300 <1300
2-Butanones (MEK) 78-83-3 uglhg <13000 <13000 <13000
Carbon disulfide 7%-15-0 LR/ kg <630 <§a0 <630
Cazbon tetrachloride 56-23-5 ug/hg <530 <830 <530
Chlorobenzene 108-90-7 ug/kg <630 <620 <630
Chlorodibromomathane 124-48-1 wB/Rg <530 <630 <630
Chloroethans 75-00-3 ug/ikg <1300 <1300 <1300
Chloromsthans 74-87-3 ug/kg <1300 <1300 <1300
Chloroform 67-66~3 ug/kg <630 <630 <530
1,1-Dichlorosthane 75-34-3 ul/ kg <530 <630 <630
1,2-Dichlorosthans 107-06-2 uB/Rg <630 <630 <630
1,1-Dichlorcathens 75-35-4 us/ky <530 <630 <630
cis-1,2-Dichlorcethens 156-58-2 ug/RE <§30 <530 <530
trans-1,2-Dichloroethens 156-60-5 ug/ke <G30 <§30 <830
1,2-Dichloropropans 78-87~5 uig/hg <630 <830 <G30
cis~1,3-Dichloropropens 10061-01-5 ug/kg <630 <630 <630
trans-1,3-Dichloropropene 10061-02-6 ug/kg <630 <630 <630
Ethylbenzens 100-&1-4 wp/kg <530 <630 <630
2-Hexanons 591~78-6 ug/kg <6300 <5300 <6300
Methylene chloride 75-09-2 ug/kg <630 <630 <630
4-Methyl-2-pentanone (MIBK) i08~-10-1 ug/kg <6300 <6300 <6300
Styrens 100-42-5 ug/kg <830 <830 <630
1,1,2,2-Tetrachlorosthane 79-34-5 ug/kg ‘<530 <630 <830
Tetrachlorosthene 127-18-4 ug/kg <530 <530 <530
Toluene 108-88-3 ug/kg <830 <630 <530
1,1,1-Trichloroethans 71-55-8 uE/kE <830 <630 <830
1.1,2-Trichlorasthane 79-00-5 ue/kg <630 <530 <630
Trichlorosthane 79-01-6§ ug/kg <630 <630 <830
Vinyl chloride 75-01-4 us/kg <1300 <1300 <1300
Xylenes (Total) 1330-20-7 ug/kg <630 <630 <630

(1}y.S. Environmental Protection Agsncy, 1987, Tast Methods for Evaluating Solid Wasts, SW-846, 3rd ed., Office of Salid

Waste and Emergency Responsae, Washington, DC.

(2)¢as = Chemical Abstracts Services.



Table &
TCLP(1) Organic Analyses
ICF Kaiser Enginesrs, Inc.
Antech Ltd. Project No. 93-3966
Waste Characterization; 91001-002-33

LIFAC
Page 1 of 2
Sample Identification
9312-0812 8312-0813 9312-0814
cas(2) 3 4 5A
Farametsr Number Units {12/8/93) §12/8/93) (12/8/93)
TCLP Volatile Organic Analysas:{8260)¢3)
Benzena 71-43-2 ug/l <50 <50 <50
2-Butanone 78-93-3 ug/l <5000 <5000 <5000
Carbon tetrachloride 56+23-5 ug/l <50 <50 <50
Chlorobenzens 108-90-7 ug/l <1000 <1000 <1000
Chloroform B7+66-13 s/l <3500 <500 <500
1,2-Dichlorosthans 107-06-2 ug/l <50 <50 <50
1,1-Dichlorosthens 15-35-4 ug/l <50 <30 <50
Tetrachlorosthene 127-18~4 ug/l <50 <50 <50
Trichlorosethens 79-01-6 ug/l <50 <50 <50
Vinyl chloride T5-01-4 ug/l <50 <50 <50
TCLF Base/Neutral Extractables;(sz7¢)¢3}
1,4-Dichlorobenzens 106~-46-7 ug/l <500 <500 <500
Z2,4-Dinitrotolusns 121-14-2 ug/l <50 <50 <50
Haxachlorobutadiene 87-68-3 ug/l <50 <50 <50
Baxachlorobenzenas 118-74-1 ug/l <100 <100 <100
HBaxachlorosthane 67-72-1 ug/l <500 <500 <500
Hitrobenzenas 98-95-1 ug/l <100 <100 <100
Pyridine 110-86-1 ug/l <500 <500 <300
TCLP Acid Extractables:(8270}¢3)
Total Cresol {ICLP) te) ue/l <5000 <5000 <5000
Pentachlorophenol 87-86-5 ug/l <5000 <5000 <5000
2,4,5-Trichlorophanol §5-93-4 ug/l <3000 <3000 <3000
2,4,6-Trichlorophenol 88-06-2 ug/L - <100 <100 <100

See footnotes at end of tablae.



Table 4

(Continued)
Page 2 of 2
Sample Jdentification
§9312-0818
9312-0815 9312-0816 Method
casé2) 5B 6B Blank
Farameter Number Units (12/8/93) {12/8/93) (12/9/93)
TCLP Volatile Organic Analyses:(8260)¢3)
Eenzens 71-43-2 “e/l <50 <50 <50
2-Butanona 78-93-1 ug/l <5000 <5000 <5000
Carbon tetrachloridse 56-23-5 ug/L <50 <S50 <50
Chlorobsnzens 108-90-7 ug/l <1000 <1000 <1000
Chloroform £7-66-2 ug/l <500 <500 <500
1,2-Dichloroethana 107-06~-2 ugll <50 <50 <50
1,1-Dichlorocathane 75-35-4 ug/l <50 <50 <50
Tetrachloroethena 127-18-4 ug/l <50 <50 <50
Trichlorocethena 79-01-6 ugsl <50 <50 <50
Vinyl chloride 75-01-4 ui/L <50 <50 <50
TCLP Base/Nsutral Extractables:(8270){3)
1,4-Dichlorobsnzens 108~-46-7 ug/l <500 <500 <500
2,4-Dinitrotolusne 121-14-2 ug/l <50 <50 <50
Hexachlorobutadiens 37-68-3 ug/l <50 <50 <50
Bexachlorobenzens 118-24-1 ug/l <100 <100 <100
Baxachlorosthans 61-72-1 ug/l <500 <500 <500
Ritrobsnzene 98-9%-3- ug/l <100 <100 <100
Pyridine 110-86-1 ug/l <500 <500 <500
TCLP Acid Extractables:(8270)(3}
Total Cresol (TCLP) 4l ue/l <5000 <5000 <5000
Pantachlorophenol 87-86-5 ue/l <5000 <5000 <5000
2,4,5 Trichlorophsnol 95-95-4 ug/l <5000 <5000 <5000
2,4,6-Trichlorophenol 8A-06-2 ug/l <100 <100 <100

(LicLe = Toxicity Charactaristic Laaching Procedurs.

(2)cAS = Chemical Abstracts Services.

{3}y.5. Envirommental Protection Agency, 1987, Test Methods for Evaluating Solid Waste, SW-846, 3rd ed., Office of Solid

Wasts and Emergency Response, Washingtenm, DC.

(4)m-Cresal 108-39-4, o-Cresol 95-48-7, and p-Cresol 106-44-5.



Toxicity Characteristic Leaching Procedure (TCLP)

Regulatory Levels

Regulatory USEPA Hazardous
Contaminant Level (mg/1) Waste Number
arsenic 5.0 DCO4
Barium 100.0 D005
Cadmium 1.0 poo6
Chromium 5.0 DO07
Lead 5.0 D008
Mercury 0.2 D009
Selenium 1.0 D010
Silver 5.0 D011
Endrin 0.02 D012
Lindane 0.4 D013
Methoxychlor 10.0 D014
Toxaphene 0.5 D015
2,4-D 10.0 D016
2,4,5-TP (silvex) 1.0 Dol7?
Benzene 0.5 pols
Carbon Tetrachloride 0.5 D019
Chlordane 0.03 D020
Chlorobenzene 100.0 Do21
Chloroform 6.0 D022
o-Cresol 200.0 D023
m-Cresol 200.0 D024
p-Cresol 200.0 D025
Cresol 200.0 D026
l,4-Dichlorobenzene 7.5 Do27
1,2-Dichloroethane 0.5 po28
1,1-Dichloroethene 0.7 D029
2,4-Dinitrotoluene 0.13 D030
Heptachlor (and its epoxide) 0.008 D031
Hexachlorobenzene 0.13 D032
Hexachlorobutadiene 0.5 D033
Hexachloroethane 3.0 D034
2-Butanone 200.0 D035
Nitrobenzene 2.0 D036
Pentachlorophenol 100.0 D037
Pyridine 5.0 D038
Tetrachloroethene 0.7 D039
Trichloroethene 0.5 D040
2,4,5-Trichlorophencl 400.0 DO4l
2,4,6-Trichlorophencl 2.0 D042
Vinyl Chloride 0.2 D043

Rev.

3/93



APPENDIX C
PRODUCTION INFORMATION - PARAMETRIC TESTS
LIFAC NA DEMONSTRATION PROJECT
RICHMOND POWER AND LIGHT
WHITEWATER VALLEY GENERATING UNIT #2

PARAMETRIC AND OPTIMIZATION TESTS
ENVIRONMENTAL MONITORING REPORT

ICF KAISER ENGINEERS, INC.
PITTSBURGH, PENNSYLVANIA
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APPENDIX D
PRODUCTION INFORMATION - OPTIMIZATION TESTS
LIFAC NA DEMONSTRATION PROJECT
RICHMOND POWER AND LIGHT
WHITEWATER VALLEY GENERATING UNIT #2

PARAMETRIC AND OPTIMIZATION TESTS
ENVIRONMENTAL MONITORING REPORT

ICF KAISER ENGINEERS, INC.
PITTSBURGH, PENNSYLVANIA
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APPENDIX E
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ENVIRONMENTAL MONITORING REPORT
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PITTSBURGH, PENNSYLVANIA
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APPENDIX F
COAL ANALYSIS
LIFAC NA DEMONSTRATION PROJECT
RICHMOND POWER AND LIGHT
WHITEWATER VALLEY GENERATING UNIT #2

" PARAMETRIC AND OPTIMIZATION TESTS
ENVIRONMENTAL MONITORING REPORT

ICF KAISER ENGINEERS, INC.
PITTSBURGH, PENNSYLVANIA



b e 59017 Sﬂl
' STANDARD LABORATORIES,INC.

Date Rec'd 09/21/93
1530 N. CULLEN AVENUE
Date Sampiea_ 02/ 22/93 EVANSVILLE, IN 47715
sampea s, CLIENT I _
<eoriveD
ICF KAISER ENGINEERING 00T 131983
4 GATEWAY CENTER o7 20188
PITTSBURGH, PA 15222-1207 e
ATTN: MR. JIM HERVOL e CTTUINT

SAMPLE (DENTIFICATION — —

COAL FEEDER
TEST #1

GRINDABILITY MOISTURE = 2.54%

DATE REPORTED: 10/08/93

% Moisture % Ash % Volane . %Fied Cabon BTU/LB. % Suffur
AsRecd 11,74 10.78 33.36 - 44.12 11345 2.2¢4
OryBass  __... 12.21 37.80 49.99 12854 2.54
M-A-Free 14642

FREE SWELLING INDEX : XXIX

ASH FUSION TEMPERATURES (DEG F) REDUCING OXIDIZING
INITIAL 2100 2525
SOFTENING 2235 2550
HEMISPHERICAL 2355 2570
FINAL 2510 2610

HARDGROVE GRINDABILITY INDEX : 54

NOTE: XXXX INDICATES ANALYSIS WAS NOT PERFORMED

FOR YOUR PROTECTION THIS DOCUMENT HAS spectiull itted,
BEEN PRINTED ON CONTROLLED PAPER STOCK. Re ully Submitted
NOT VAUD IF_ ALTERED.

BRETT A. STOCK



59017
Lah, No.

09/7217/93
Date Rec'd

09/22/93
Date Sampled

CLIENT
Sampled By

ICr
4 GATEWNAY CENTER
PITTSBURGH, PA

ATTN: MR.

SL

i STANDARD LABORATORIES,INC.

1530 N. CULLEN AVEMNUE
EVANSVILLE, IN 47715

SAMPLEBAL PEEDER

KAISER ENGINEERING

15222-1207
JIN HERVOL

TEET #1

ARSENIC = 84.4 ug/g ASH BASIS

DATE REPORTED: 10/08/93

svm—————n rrarere——

|

ULTIMATE ANALYSIS OF COAL

CHLORIRE

MINERAL ARALYSIS OF ASH
SILICON DIOXIIDE (8I02)
ALUMINUM OXIDE (AL203)
TITANIUM DIOXIDE (TIO02)
CALCIUM OXIDR {(CAO)
POTASSIUM OXIDE (K20)
MAGNESIUM OXIDE (MGO)
SODIUM OXIDE (MA20)
PHOSPHORUS PENTOXIDE (P205)
FERRIC OXIDE (FE203)
SULFUR TRIOXIIDE (803}
UNDETERMINED

BASE/ACID RATIO.
LBS OF ASH/MILLION BTU:
SLAG VISCOSITY:

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID IF ALTERED:

t DRY BASIS

IGRITED BASI1S

48.60
22.88
1.12
2.48
1.74
Q.76
0.28
0.24
16.68
2.42
2.80

0.3022
9.50

2550 DEG ¥. T250 POISE

FOULING INDEX: 0.0846 TYPE: LOW
SLAGGING THNDEIXI:. 0.7676 TYPE: MEDIUM
SILICA VALUE: 70.9282
t ALKALI AS NA20: 0.1759
Respectiully Submitted, _ﬁ,
BRETT A. STOCK




STANDARD LABORATORIES,

1530 N. CULLEN AVENUE
Date Samplea . 09/22/93 EVARSVILLE, IN 47715
Sampled By CLLE_“'
ICP KAISER ENGINEERING
4 GATEWAY CENTER
PITTSBURGH, PA 15222-1207
ATTM: MR. JIM HERVOL
SAMPLE IDENTIFICATION _ e
COAL PEEDER
TEST #2
GRINDABILITY MOISTURE = 2.52%
DATE REPORTED: 10/08/93
% Moisture % Ash %.Volatile - % Finsd Carbon B.T.U.TLEH % Su-l;:
AsRecd  12.s2 10.39 33.75 43.34 11322 2.1
ekl 11.88 38.58 49.54 12962 2.4
M-A-Free 1 4687
FREE SWELLING INDEX : XXXIX
ASH FUSIOM TEMPERATURES (DEG F)  REDUCING OXIDIZING
INITIAL 2150 2580
SOPTENING 2240 2610
HEMISPHERICAL 2385 2620
FINAL 2480 2635
HARDGROVE GRINDABILITY INDEX : 53
_ NOTE,; XXXX INDICATES ANALYSIS WAS NOT PERFORMED /;
FOR YOUR PROTECTION THIS DOCUMENT HAS Respectiutly Submitted,

BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID F ALTERED.

BRETT A. STOCK



e 59018 SS"
STANDARD LABORATORIES,INC.

Date Rec'd 09/217/93
09/22/93 1530 N. CULLEN AVENUB
D
ate Sampled EVANSVILLE, IN 47715
samoeg s, CLIENT
SAMPLE D
COAL PEEDER
TRST #2
ICP XAISER ENGINEERING
4 GATEWAY CENTER
PITTSBURGH, PA 15222-1207
ATTN: MR. JIN HERVOL DATE REPORTED: 10/08/93

ULTIMATE ANALYSIS OF COAL % DRY BASYS

-V WD R S L A M e o - — - -

ASH 11.88
HYDROGER 4.99
CARBON T72.24
NITROGEN 1.57
SULPUR 2.48
OXYGEE 6.84
CHLORINE <0.01

MINERAL ANALYSIS OF ASH t IGNITED BASIS

S W e G wS w e - W N N W B -

SILICON DIOXIDE (SIO2) 48.10
ALUMINUM OXIDE (AL203) . . 25.16
TITANIUM DIOXIDE (TIO02) 1.14
CALCIUM OXIDB (CAO) 1.70
POTASSIUM OXIDE (K20) 1.94
MAGERSIUM OXIDE (MGO) . 0.78
S8ODIUM OXIDE (MA20) 0.32
PHOSPHORUS PENTOXIDE (P20S5) 0.28
PERRIC OXIDE (FE203) 16.62
SULFUR TRIOXIDE (S03) 0.96
UNDETERMINED 3.00
BASB/ACID RATIO: 0.2871
LB8 OF ASH/MILLION BTU: 9.18
SLAG VISCOSITY: 2570 DEG P. rzso POISE
FOULING INDEX: 0.0919  TYPE:

HIDIUH

SLAGGING INDEX: 0.7120 TYPR.
SILICA VALUE: 71.5774
t ALKALI AS BA20. 0.1917
FOR YOUR PROTECTION THIS DOCUMENT HAS Respectiulty Submitted, M

BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID IF ALTERED.

BRETT A. S8STOCK



Lab. No 59019 i
e S LSTRNDRRD LABORATORIES,INC.

Date Rec'd 09/27/93

1530 N. CULLEN AVENUE
Date Sampiea__ 937/ 22/93 EVANSVILLE, IN 47715
Sampied By CLIENT

ICF KAISER ENGINEERING

4 GATEWAY CENTER
PITTSBURGH, PA 15222-1207
ATTN: MR. JIM HERVOL

SAMPLE IDENTIFICATION

COAL FEEDER
TEST #3

GRINDABILITY MOISTURE = 2.49%

DATE REPORTED: 10/08/93

% Moisture % Ash % Volatie % Fixed Carbon BTU./LB % Sulfur

As Recd. 12.63 10.41 33.90 43.06 11258 2.34
OyBass  ___._. 11.91 38.80 49.29 12882 2.68
M-A-Froe 14624

FREE SWELLING INDEX : XXXX

ASH PUSION TEMPERATURES (DEG F) REDUCING OXIDIZING

INITIAL 2128 2580

SOPTENING 2205 2600

HEMISPHERICAL 2315 2625

FINAL 2465 26358

HARDGROVE GRINDABILITY INRDEX : S5

NOTE: XIXXX INDICATES ANALYSIS WAS ROT PERFORMED

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID IF ALTERED.

Respectfully Submitted,

A

BRETT A. STOCK



59019
e srz7793 SLSLsmNmao LABORATORIES,INC.

Date Recg

09/22/93 1530 N. CULLER AVERUE
Date Sampted EVANSVILLE, IR 47715

CLIENTY

Sampled By

SAMPL®SAL PEEDER

TEST #3
ICY EAISER ENGIREBERING
4 GATEWAY CENTER
PITTSBURGH, PA 15222-1207
ATTN: MR. JIM HERVOL DATE REPORTED: 10/08/93

ULTIMATE ANALYSIS OF COAL % DRY BASIS

ASH 11.91
HYDROGEN 4.97
CARBOR 72.01
RITROGEN 1.48
SULFUR 2.68
OXYGEN 6.95
CHLORINE 0.02

MIMERAL ANALYSIS OF ASH % IGNITED BASIS

SILICON DIOXIDE (8I02) 47.60
ALUMINUM OXIDE (AL203) . 25.44
TITANIUM DIOXIDE (TIO2) 1.14
CALCIUM OXIDE (CAO) : 1.62
POTASSIUM OXIDE (K20) 1.94
MAGNESIUM OXIDE (MGO) 0.76
S8ODIUM OXIDE (NMA20) 0.30
PBOSPHORUS PENYOXIDE (P205) 0.28
FERRIC OXIDE (FE203) 17.42
SULPUR TRIOXIDE (803) 0.94
UNDETERMINED 2.56
BASE/ACID RATIO: 0.2971
LB8S OF ASH/MILLION BTU: 9.25
SLAG VISCOSITY: 2550 DEG P. rzso POISE
FOULING INDEX, 0.0891% TYPE:
SLAGGING INRDEX: 0.7962 TYPE: Hnnxun
SILICA VALUR. 70.6231
% ALKALI A8 WA20: 0.1898

~"""FOR YOUR PROTECTION THiS DOCUMENT FAS Respecthulty Submitted,

' mxnmmmaﬁwﬁaﬁﬂﬁgnaveamum.
VALID F ALTERED.
= BRETT A. STOCK




Lab. No 59020 i
" S Lmumao LABORATORIES,INC.

erecq 09727793

se e 1530 N. CULLEN AVEMUE

Date Sampied 09/23/93 EVANSVILLE, IN 47715
CLIENT

Sampied By

ICF KAISER ENGINEERING

4 GATEWAY CENTER
PITTSBURGH, PA 15222-1207
AT?TH: HR. JIM HERVOL

SAMPLE IDENTIFICATION ___ -

COAL FEEDER
TEST #1

GRINDABILITY MOISTURE = 2.64%

DATE REPORTED: 10/08/93

% Moisture % Ash % Volatie " % Fixed Carbon BTU/LB % Sulfur
AsRecd. 12,30 10.09 34.32 43.29 11371 2.46
Dry Basis ..o 11.5%0 39.13 49.37 12966 2.80
M-A-Free 14651

FREE SWELLING INDEX : XXXX

ASH FUSION TEMPERATURES (DEG F) REDUCING OXIDIZING

INITIAL 2165 2550
SOFTENING 2245 2570
HEMISPHERICAL 2295 2585
FINAL 2350 2600

HARDGROVE GRINDABILITY INDEX : S2
NOTE: XIXXX INDICATES ANALYSIS WAS NOT PERFCORMED M
FOR YOUR PROTECTION THIS DOCUMENT HAS Respectiully Submitted.

BEEN PRINTED ON CONTROLLED PAPER STOCK,
NCT VALID IF ALTERED,

BRETT A. STOCK



59020
Lab. No.

09727793
Date Rec'd

09723793
Date Sampled

CLIENT
Sampied By

ICFr KAISER ENGINEERING
4 GATEWAY CENTER

PITTSBURGH, PA 15222-
ATTN: MR. JIM HERVOL

1207

Sil' STANDARD LABORATORIES,INC.

1530 N. CULLER AVENUE
EVANSVILLE, IN 47715

SAMPLZOAL PEEDER

TEST #1
ARSENIC =~ 6.47 ug/g ASH BASIS

DATE REPORTED: 10/08/93

|
|

ULTIMATE AMALYSIS OF COAL

NITR
suLr

OGEX
1} 3

OXYGEN

CHLORINE

MINERAL ANALYSIS OF ASH % IGNITED BASIS

SILICOE DIOXIDE
ALUMINUM OXIDE (AL203)
TITANIUM DIOXIDE (TI102)
CALCIUM OXIDR
POTASSIUM OXIDE
MAGEESIUM OXIDE (MGO)
SODIUM OXIDE (NA20)
PHOSPHORUS PENTOXIDE (P205)
FERRIC OXIDE
SULFUR TRIOXIDE (S03)
UNDETERMINED

BASE/ACID RATIO:

LBS OF ASH/MILLION BTU)
SLAG VISCOSITY:
FOULING INDEX:
SLAGGING INDEI.
SILICA VALUE:

% ALKALI AS

66.2368

FOR YOUR PROTECTION THIS DOCUMENT RAS

BEEN PRINTED ON CONTROLLED
L NOT VALID #F ALTERED.

PAPER STOCK.

0.3%8%3
8.87

2460 DEG F. T250 POISE

TYPE: LOW

TYPE: MEDIUM ’////:22%%52357

Respsctfully Submitted, - L

BRETT A. STOCK



. 59021 15'
‘ STANDARD LABORATORIES,INC.

‘ 09/27/93
Date Rec'd

1530 N. CULLEN AVENUE

Date Sampies 02/ 23/93 EVANSVILLE, IMN 47715

Sampled By CLIENT

ICF KAISER ENGINEERING

4 GATEWAY CENTER
PITTSBURGH, PA 15222-1207
ATTHN: MR. JIM HERVOL

SAMPLE IDENTIFICATION

COAL FEEDER
TEST #2

GRINDABILITY MOISTURE = 2.57%

DATE REPORTED: 110/08/93

% Moisture % Ash % Volatie L% Fixed Carbon BTU./LB. % Suttur
As Rec'a. 13.36 9.48 34.09 - 43.07 11335 2.37
DryBesis —_—__ 10.94 39.38 49.71 13083 2.74
M-A-Free 14690

FREE SWELLING INDEX : XXIXX

ASH FPUSION TEMPERATURES (DEG P) REDUCING OXIDIZING

INITIAL 2170 2560
SOFTENING 2250 2575
HEMISPHERICAL 2345 2588
FINAL 2410 } 2600

HARDGROVE GRIRDABILITY INDEX . S4¢

NOTE: XIXX INDICATES ANALYSIS WAS NOT PERFORMED

FOR YOUR PROTECTION THIS DOCUMENT HAS Raspectfully Submitted,

BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID ¥ ALTERED

BRETT A. STOCK



59021
e lSLSTHNDFIRD LABORATORIES, INC.

Date Rec'd

09/23/93 1530 N. CULLEN AVENUE
Date Sampled EVANSVILLE, IN 47715

CLIERT

Sampled By

SAMPLEOAL PREDER

TESY 82
ICF KAISER ENGINEERING
4 GATEWAY CENTER
PITTSBURGH, PR 15222-1207

AYTN: MR. JIM HERVOL DATE REPORTED: 10/08/93

_— o e e——

ULTIMATE ANALYSIS OF COAL % DRY BASIS

ASH 10.94
HYDROGEN 4.96
CARBON 72.86
BITROGEN 1.56
SULFUR 2.74
OXYGER 6.94
CHLORINE 0.02

MINEBRAL ANALYSIS OF ASH % IGNITED BASIS

SILICOR DIOXIDE (8I02) 4%.10
ALUMINUM OXIDE (AL203) . 24.60
TITARNIUM DIOXIDE (TI02) 1.10
CALCIUM OXIDE (CAO) : 2.04
POTABSIUN OXIDE (K20) 1.74
MACHRSIUM OXIDR (MGO) g.78
80DIUM OXIDE {(NA20) 0.30
PHOSPHORUS PENTOXIDE (P205) 0.28
FERRIC OXIDE (FE203) 19.94
SULFUR TRIOXIIDE (803) 1.13
UNDETERMINED 2.99
BASER/ACID RATIO: 0.3503
LBS OF ASH/MILLION BTU: 8.36
SLAG VISCOSITY: 2470 DEG F. T250 POISE
FOULING INDEIX: 0.1051 TYPE: LOW
SLAGGING IKDEX: 0.9598 TYPE: MEDIUM
SILICA VALUE: 66.4604
% ALKALY AS NA20.: 0.1598

FOR YOUR PROTECTION THIS DOCUMENT HAS Respectiully &WM

BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID ¥ ALTERED.
BRETT A. STOCK




b e 59022
Date e 09727793
Date Sampreq 09723793
Sampieg By CLIENT

ICP KAISER ENGINEERING

4 GATEWAY CENTER
PITTSBURGH, PA 15222-1207
ATTE: MR. JIM HERVOL

SAMPLE IDENTIFICATION

S

STANDARD LABORATORIES,INC.

1530

N. CULLEN AVENUE

EVANSVILLE, IN 47715

COAL FEEDER
TEST #3

GRINDABILITY MOISTURE = 2.72%

DATE REPORTED: 10/08/93

% Moisture % Ash % Volatie

% Fixed Carbon BTU./LB % Sulfur

As Rec'd. 13.32 10.31 33.76 42.61 1118% 1.86
OryBasis  _____ 11.90 38.9S 49.15 12908 2.15
M-A-Free 14652

PREE SWELLING INDEX : XXXX

ASH FUSION TEMPERATURES (DEG P) REDUCING OXIDIZING

INITIAL 2208 2595

SOFTENING 2300 2620

HEMISPHERICAL 2405 2635

FINAL 2505 2650

HARDGROVE GRINDABILITY INDEX . 54

NOTE: XXXX INDICATES ANALYSIS WAS NOT PERFORMED

FOR YOUR PROTECTION THIS DOGUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID IF ALTERED.

Respectiully Submitted,

BRETT A. STOCK



:EE;iLESTﬂhHXHH)LRBCMH?RDRESJhKL

1530 X. CULLEN AVENUE

59022
Lab. No

09/727/93
Date Rec'd

09723793
Date Sampled

CLIEBNT
Sampled By

EVANSVILLE, IN 47715

SAMPL2GAL FEEDER

TEST &3
ICF KAISER ENGINEERIRG
4 GATEWAY CENTER
PITTSBURGH, PA 15222-1207
ATTN: MR. JIM EHERVOL DATE REPORTED: 10/08/93

ULTIMATE ANALYSIS OF COAL 1t DRY BASIS

ASH 11.90
HYDROGENR 4.90
CARBOR 71.80
BEITROGEN 1.41
SULFUR 2.15
OXYGEN 7.84
CHLORINE <0.01

MINBRAL AMALYSIS OF ASH Y IGNITED BASIS

SILICON DIOXIDE (8I02) 46.70
ALUMINUM OXIDE (AL203) . 26.04
TITANIUM DIOXIDE (TIO2) 1.14
CALCIUM OXIDE (CAO) ' 1.60
POTASSIUM OXIDE (K20) 2.06
MAGENESIUM OXIDE (MGO) 0.80
80DIUM OXIDE (¥NA20) 0.32
PHOSPHORUS PENTOXIDE (P20S5) 0.27
FERRIC OXIDE (FE203) 17.40
SULFUR TRIOXIDE (803) 0.67
UNDETERMIKED 3.00
BASE/ACID RATIO. 0.3002

LBS OF ASH/MILLION BYU: 9.22
SLAG VISCOSITY: 2550 DEG F. T250 POISE
FOULING INDEX: 0.0961 TYPE: LOW

SLAGGING INDEX. 0.6454 TYPE: MEDIUM
SILICA VALUE: 70.2256
% ALKALI AS NA20: 0.2016

—FOR VOUR PROTECTION THS DOCOMENT 08— " Raspectiuly Submitted,

BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID F ALTERED.

- —

BRETT A. 8TO0CK



o 59023 S-LSI
e STANDARD LRBORRTORIES,INC.

Cate Fc 09/27/93
ate Rec'd 1530 N. CULLEN AVENUE
09/723/93 BVANSVILLE, IN 47715
Date Sampied
CLIENT
Sampled By

ICF KAISER ENGINEERING

4 GATEWAY CERTER
PITTSBURGH, PA 15222-1207
ATTMN: MR. JIM HERVOL

SAMPLE {DENTIFICATION

COAL FEEDER
PM 10

GRINDABILITY MOISTURE = 2.72%

DATE REPORTED: 10/08/93

% Moisture % Ash % Volanie . % Fixed Carbon BTU./LB. % Sutfur
AsRecd. 13,98 10.02 33.30 - 42.70 11104 2.12
DryBass  ——wow 11.68 38.71 49.64 12909 2.47

M-A-Free ) . 14611

FREE SWELLING INDEIXI : XIIIX

ASH FUSION TEMPERATURES (DEG I) REDUCING OXIDIZING

INITIAL 2295 2620
SOFTENING 2400 2635
HEHMISPHERICAL 2485 2650
FIRAL 2570 2665

HARDGROVE GRINDABILITY INDEBX : 53
NOTE: XXXIX INDICATES ANALYSIS WAS ¥NOT PERFORMED M
[ FOR YOUR PROTECTION THIS DOGUMENT FAS | Respectfully Submitted,

BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID IF ALTERED.

BRETT A. STOCK



59023
Lab. No.

09727793
Date Rec'd

09723793
Cate Sampled

CLIENY
Sampled By

ICF KAISER ENGINEERING

4 GATEWAY CENTER
PITTSBURGH, PA 15222-1207
ATTE: MR. JIM HERVOL

ﬂ STANDARD LABORATORIES,INC.

1530 N. CULLEN AVERUB
EVARSVILLE, IN 47715

SAMPLZBAL PEEDRR
PM 10

DATE REPORTED: 10/08/93

ULTIMATE ANALYSIS OF COAL % DRY BASIS

ASH
HYDROGEN
CARBON
NITROGEN
SULFUR
OXYGEE

CHLORINE

MINERAL ANALYSIS OF ASH t IGEITED BASIS

- S n - —— -

SILICOE DIOXIDE (S5I02) 47.90
ALUMINUM OXIDE (AL203) . 26.20
TITARIUM DIOXIDE (TIO02) 1.12
CALCIUM OXIDE (CAO) : 1.72
POTAS8IUM OXIDE (K20) 2.08
MAGENRSIUN OXIDE (MGO) 0.86
SODIUM OXIDE (NWNA20) 0.32

PROSPHORUS PENTOXIDE (P205) 0.31

FERRIC OXIDE (FrE203) 15.54
SULFUR TRIOXIDE (803) 0.95
URDETERMINED 3.00
BASE/ACID RATIO: 0.2728
LBS OF ASH/MILLION BTU. 9.02

SLAG VISCOSITY:
FOULING INDEX,
SLAGGING INDEX:
SILICA VALUE:

% ALEKALI A8 NA20:

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID [F ALTERED.

2600 DEG ¥. T250 POISE

0.0873 TYPE: LOW
0.6738 TYPE: MEDIUM

72.5538

0.1989

Respectfully Submitted,

BRETT A. STOCK



STANDARD LRBORATORIES,INC.

Date Rec d 09/27/93

1530 N. CULLEN AVENUE
Date Sampled. 09/24/93 EVANSVILLE, IN 47715

ICF KAISER ENGINEERING

4 GATEWAY CENTER
PITTSBURGH, PA 15222-1207
ATTN: MR. JIM HBRVOL

SAMPLE IDENTIFICATION —

COAL FEEDER
TEST #1

GRINDABILITY MOISTURE = 2.98%

DATE REPORTED, 10/08/93

|

% Moisture % Ash % Volate ) % Fixed Carbon BTU./LB. . % Suttur
AsRecd 13,29 9,48 3¢.66 42.61 11314 2,32
DOry Basis
""" 10,89 39,97 49.14 13048 2.68
AR
M-A-Free 14643

FREE SWELLING INDEX » XXXIX
ASH FUSION TEMPERATURES (DEG TF) REDUCING OXIDIZING

INITIAL 2220 2615
SOFTENING 2370 2625
HEMISPHERICAL 2420 2640
PINAL 2495 2655

HARDGROVE GRINDABILITY INDEX . SO

FOR YOUR PROTECTION THIS DOCUMENT HAS IS WAS NOT PMER!'O bmitted D
BEEN PRINTED ON CONTROLLED PAPER STOCK. Res ulty Su '
NOT VALID IF ALTERED.

BRETT A. STOCK



59024
Lab. No
09/27/93
Date Rec'a
Date Samoied 09/24/93
By CLIENT

SAMPLE

ICF KAISER ENGINEERING

4 GATEWAY CEBETER

PITTSBURGH, PA 15222-1207
ATTE: MR. JIM HERVOL

SU

lSTFINDRRD LABORATORIES,INC.

1530 N. CULLEEN AVENUEB
"EVANSVILLE, IN 47715

1D
COAL FEEDER
TEST #1

ARSENIC = 9.61 ug/g ASH BASIS

DATE REPORTED: 10/08/93

BEEN PRINTED ON

FOR YOUR PROTECTION THIS DOCUMENT FAS
CONTROLLED
NOT VALID FF ALTERED.

ASH
HYDROGEN
CARBON
EXITROGEN
SULFUR
OXYGER

CHLORINE

MINERAL ANALYSIS OF ASH %

SILICON DIOXIDE (SIO02) .
ALUMINUM OXIDE (AL203)
TIYANIUM DIOXIDE {TIO2)
CALCIUM OXIDE (CAO)
POTASSIUM OXIDE (K20)
MAGNESIUM OXIDE (MGO)
SODIUM OXIDE {NA20)
PHOSPHORUS PENTOXIDE (P205)
PERRIC OXIDE (FE203)

SULPUR TRIOXIDE (S03)
UNDEYERNMINED

BASE/ACID RATIO:
LB8 OF ASH/MILLION BTU,

SLAG VISCOSITY: 2550
FOULING INDEX: 0.0970
SLAGGING INDEX:. 0.8126
SILICA VALUE: 69.6434

% ALKALI AS NWA20: 0.1670

PAPER STOCK,

Respectiully Submitted,

IGRITED BASIS

- e

0.3032
8.3%
DEG F. T250 POISE
TYPE: LOW
TYPE: MEDIUM

BRETT A. STOCK



b e 59025 igl
o STANDARD LABORATORIES,INC.

Date Rec'a 09/27/93
ate Rec 1530 N. CULLEN AVENUE
09/24/93 EVANSVILLE, IN 47715
Date Sampied
CLIENT

Sampled By

ICF KAISER ENGINEERING

4 GATEWAY CENTER
PITPSBURGH, PA 15222-1207
ATTN: MR. JIM HERVOL

SAMPLE IDENTIFICATION — ——— — — e —

COAL FEEDER
TEST #2

GRINDABILITY MOISTURE = 2.76%

DATE REPORTED: 10/08/93

% Moisture % Ash %wuwa===f=f§:?:;:?======iﬁhua ~ % Safr
AsRecd. 13,21 10.12 34.16 42.51 11213 2.16
OryBasa  _.___- 11.66 39.36 48.98 12920 2.49
M-A-Free 14625

FREE SWELLING INDEX . XXIX

ASH FUSION TEMPERATURES (DEG I) REDUCING OXIDIZING
INITIAL 2230 2645
SOFTENING 2375 2660
HEMISPHERICAL 2430 2675
FINAL 2490 2690

HARDGROVE GRINDABILITY IMDEX : 51
NOTE: XXXX INDICATES ANALYSIS WAS NOT PERPORMED M
FOR YOUR PROTECTION THIS DOCUMENT HAS ) Resoecﬂully Submitted,

BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID F ALTERED.

BRETT A. STOCK



Sl-lS'l'i'-lNDﬂRD LABORRTORIES,INC.

1530 N. CULLEN AVENUB
EVANSVILLE, IN 47715

59025
Lab. No.

09/27/93
Date Rec'd

09/24/93
Date Sampled

CLIENT
Sampied By

SAMPLGAL PREDER

TEST $2
ICF KAISER ENGINEERINKG
4 GATEWAY CERTER
PITTS8BURGH, PA 15222-1207

ATTE: MR. JIM HERVOL DATE REPORTED: 10/08/93

ASH 11.66
HYDROGEN 4.86
CARBON 72.16
EITROGEN 1.47
SULFUR 2.49
OXYGER 7.36
CHLORINE <0.01

MINERAL ANALYSIS OF ASH % IGNITED BASIS

SILICON DIOXIDE (S8I02) 49.20
ALUMINUM OXIDEB (AL203) . 26.38
TITANIUM DIOXIDE (TIO2) 1.10
CALCIUM OXIDE (CAO) . 1.70
POTASSIUM OXIDE (K20) 2.04
MAGEESIUM OXIDR (MGO) 0.80
SODIUM OXIDE (NA20) 0.32
PHOSPHORUS PENTOXIDE (P205) 0.29
FERRIC OXIDE (FE203) 14.34
SULFUR TRIOXIDE (803) 0.87
UNDETERMINED 2.96
BASE/ACID RATIO: 0.2504

LBS8 OF ASH/MILLION BTU,: 9.02
SLAG VIBCOSITY: 2630 DEG F. T250 POISE
FOULING INDEX: 0.0801 TYPE: LOW

SLAGGING INDEX: 0.623S TYPE: MEDIUM
SILICA VALUE. 74.5003
S ALKALI AS NA20: 0.1960 M

FOR YOUR PROTECTION THIS DOCUMENT HAS spectiull itted,
BEEN FPRINTED ON CONTROLLED PAPER STOCK. Re ulty Subm

NOT VAUD F ALTERED. BRETT A. STOCK



Lab. No 59026
Date Reca___ 093/27/93
Date Sampiea__09/24/93
Sampled By CLIBNT

ICF KAISER ENGINEERING
4 GATEWAY CENTER

PITTSBURGH, PA 15222-1207

ATTN: MR. JIM HERVOL

SAMPLE JDENTIFICATION

:S§;ILESTRth¥RDIIEK)RRWCHUESJhKL

1530 N. CULLEX AVENUE
EVANSVILLE, IN 47715

COAL FEEDER
TEST #3

GRINDABILITY MOISTURE = 2.78%

DATE REPORTED: 10/08/93

% Moigture % Ash % Fixed Carbon BT.LU./LB. % Sulfur
AsRecd 13,09 9.62 43.56 11373 2.09
OyBass ... 11.07 50.12 13086 2.41
M-A-Free 14715

FREE SWELLING INDEX . XIXIXIX

ASH PUSION TEMPERATURES (DEGC I}

IRITIAL
SOFTENING
HEMISPHERICAL
FINAL

HARDGROVE GRINDABILITY

REDUCING OXIDIZING

2225 2590
2355 2625
2410 2645
2505  267S

NOTE: XXXX INDICATES ANALYSIS WAS NOT PERFORMED

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
NCT VALID IF ALTERED.

Respectfulty Submitted

BRETT A. STOCK



59026
Lab. No.

09/27/93
Date Rec'd

09/24/%3
Date Sampled
ca By CLIENT

ICY KAISER ENGINEERING

4 GATEWAY CENTER
PITTSBURGH, PA 15222-1207
ATTN: MR. JIM HERVOL

:Es;i!ESTHhWXNH)LﬂBCMﬂTRDRESJhKL

SAM

DATE REPORTED:

1530 N. CULLEN AVEXUE
EVANSVILLE, IN 47715

PLE ID:
COAL FEEDER
TEST #3

10/08/93

ULTIMATE AMALYSIS OF COAL % DRY BASIS

SILICON DIOXIDE (8I02)
ALUMINUM OXIDE (AL203)
TITANIUM DIOXIDE (TIO2)

CALCIUM OXIDE (CAO)

POTASSIUM OXIDE (K20)
MAGENRSIUM OXIDE (MGO)

SODIUM OXIDE (NA20)
PHOSPHORUS PENTOXIDE (P205)

PERRIC OXIDE (rE203)
SULFUR TRIOXIDE (803)

URDETERMINED

BASE/ACID RATIO:

LBE OF ASH/MILLION BTU:

SLAG VISCOSITY.
FOULING INDEX:
SLAGGING INDEX.
SILICA VALUE:

% ALKALI AS NA20:

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID IF ALTERED.

2620 DEG

0.0794
0.6379
73.3094
0.1824

Respectfully Submitted,

0.2647

8.46

F. T250 POISE
TYPE: LOW
TYPE: MBDIUM

g 4

BRETT A. STOCK




Lab. No. 59027

Date Rec'd 09727793
Date Sampled 09/24/93
Sampied By CLIENT

ICF KAISER ENGINEERING

4 GATEWAY CERTER
PITTSBURGH, PA 15222-1207
ATTH: MR. JIM HERVOL

SAMPLE IDENTIFICATION

S.l STANDARD LABORATORIES,INC.

1530 N. CULLEN AVENUE
EVANSVILLE, IN 477158

COAL PEEDER
PM 10

GRINDABILITY MOISTURE = 2.89%

DATE REPORTED: 10/08/93

% Moisture % Ash % Volatile

% Fixed Carbon BTU/LB % Sulfur
AsRecd.  13.71 10.24 33.31 42.74 11112 2.13
OryBass oo 11.87 38.60 49.53 12877 2.47
M-A-Free 14611

FREE SWELLING INDEX : IXXIXX

ASH FUSION TEMPERATURES (DEG T)
INITIAL

SOPTENING

HEMISPHERICAL

PINAL

HARDGROVE GRINDABILITY INDEX : 53

NOTE: XIXXX INDICATES ANALYSIS WAS

FOR YOUR PROTECTION THiS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID IF ALTERED.

REDUCING OXIDIZING

2230
2360
2415
2500

HOT PERFORMED
Respectfully Submitted,

2610
2640
2660
2695

BRETT A. 8TOCK



:EE;i!=STnth¥U)LRBCN%?KJRESJhKL

1530 X. CULLEN AVENUE
EVANSVILLE, IN 47715

59027
Lab. No.

09/27/93
Date Rec'd

09/24/93
Date Sampled

CLIENT
Sampied By

S BAL rEEDER

PH 10
ICF EAISER ENGINEERING
4 GATEWAY CEERTER
PITTSBURGH, PA 15222-1207
ATTN: MR. JIM HERVOL DATE REPORTED: 10/08/93

% ALKALI A8 NA20: 0.2058 2
B’:‘_OEH;‘YDURPRO!.!;‘ECTDNTHBDOGKMENTMS - Respecthulty Submitted,

NOT VALID F ALTERED:

ULTIMATE ANALYSIS OF COAL ¢t DRY BASIS

ASH 11.87
HYDROGER 4.95
CARBON 72.00
RITROGRN 1.56
SULFOR 2.47
OXYGEE 7.15
CHLORINE 0.03

HINERAL ANALYSIS OF ASH 1t IGNITED BASIS

A s e - A - A e - .- g - -

SILICON DIOXIDE (8I02) 49.20
ALUMINUM OXIDE (AL203) . 25.60
TITANIUM DIOXIDE (TIO02) 1.16

CALCIUM OXIDE (CAO) : 1.70
POTASSIUM OXIDE (K20) 2.12
MACNESIUM OXIDE (MGO) 0.84¢

SODIUM OXIDE (NA20) 0.32
PHOSPHORUS PENTOXIDE (P20S) 0.28

FERRIC OXIDE (?E203) 15.10

SULPUR TRIOXIDE (S03) 0.93
UNDETERMINED 2.75
BASE/ACID RATIO,. 0.2643

LBS OF ASH/MILLION BTU: 9.22

SLAG VISCOSITY: 2620 DBG P. T250 POISE
POULING INDEX. 0.0846 TYPE: LOW
SLAGGING INDEX, 0.6528 TYPE: MEDIUN
SILICA VALUE, 73.6086

BRETT A. STOCK



S
STANDARD LABORATORIES,INC.

. 12/08/93
Date Recc : 1530 N. CULLEN AVENUE
12/07/93 EVANSVILLE, IN 47715
Date Sampled
CLIENT

Sampied By

ICF KAISER ENGINEERING

4 GATEWAY CENTER
PITTSBURGH, PA 15222-1207
ATTN: MR. JIM HERVOL

SAMPLE IDENTIFICATION . — S '

STACK TEST

1
LIFAC DEMONSTRATION

DATE REPORTED: 12/16/93

% Moisture % Ash % Volatie % Fixed Carbon ) % Sulfur

AsRecd  12.65 9.73 32.96 44.66 11356 2.32.
OryBasis  ____. - 11,14 37.73 51.13 13001 2.66
M-A-Free 14631

FOR YOUR PROTEGTION THIS DOCUMENT HAS Raspectfully Submi
BEEN PRINTED ON CONTROLLED PAPER STOCK. itted,
NOT VALID F ALTERED.

BRETT A. STOCK



62226

_ab. No.

12/08/93
Jate Recd

12/07/93
Jate Sampled

CLIENT

Sampled By

TCEZ KAISER ENGINEERING
GATEWAY CENTER

crITTSBURGH, PA 15222-1207

ATIN.: HR. JIM HERVOL

---—-—-.--——--—--——-——-——-— .

FOR YOUR PROTECTION THS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAFER m
NOT VALID ¥ ALTERED. - bl

STANDARD LRBORATORIES, INC.

1530 N. CULLEN AVENUE
BIAISVILLS;”II“ 47715 -

SAMPLE D:'

STACI' T‘sr"' SRR e T o gl ",_-‘?l'-:"
81 T3
LI!RC DIHOISTRA!IO'

DLTB RIPOIQBD: 12/16/93

o s e WAETEL iR THE i’-’_!‘b-k‘-? i“fﬂﬁf"‘ - Frtal-

Sk e SRETRY e
3

ﬂll!! A.LSTQC!

s s



b o, 62227 gla
STANDARD LABORATORIES,INC.

ate Rec'd 12/08/93

1530 R. CULLEN AVENUE
Date Sampled 12/07/93 EVANSVILLE, IN 47715
Sampled By CLIENT

ICF KAISER ENGINEERING

4 GATEWAY CERTER
PITTSBURGH, PA 15222-1207
ATTN: MR. JIM HERVOL

SAMPLE (DENTIFICATION . ——

STACK TEST
$2
LIFAC DEMONSTRATION

DATE REPORTED: 12/16/93

% Moisture % Ash % Volatile % Fixed Carbon BT.U./LB % Sulfur
haRecd. 45,81 9.88 33.65 43.96 11367 20285 -
DryBasis  _____ 11.29 38.46 50.25" 12992 2:86°
M-A-Free 14645 G
FOR YOUR PROTECTION THIS DOCUMENT HAS s w&]m

BEEN PRINTED ON CONTROLLED PAPER STOCK,
NOT VALID F ALTERED.

BRETT A. STOCK



. 62227 | ﬂ
o | = STANDARD LABORATORIES,INC.

12/08/93 _

Jate Rec'd : . e e o
comieq 12707793 , . 1530 N. CULLEE AVERUE
Jate Sample EVANSVILLE,
CLIENT ' . il L .

Sampied By o R

G I
“CF KAISER ENGINEERIKG K. TEST
. GATEWAY CENTER S 82, o )
PITTSBURGH, PA 15222-1207 © 7 LIFAC DEMORSTRATION.
ATTR.: MR. JIM HERVOL S : SRR =85 L S

el e T e

ULTIMATE ANALYSIS OF COAL
ASH
HYDROGEN -
CARBON
SULFUR
OXYGEN.

et - - . P - R A e MeTRAL VT ra Tl e



e 62228 iSl
STANDARD LABORATORIES,INC.

Date Recd 12/08/93
1530 N. CULLEN AVENUE
12/07/93 EVANSVILLE, IR 47715
Date Sampled
Sampled By CLIENT "?i!:':—;.‘ 6%'13 ‘

ICF KAISER ENGINEERING

4 GATEWAY CENTER
PITTSBURGH, PA 15222-120G7
ATTN: MR. JIM HERVOL

SAMPLE IDENTIFICATION

STACK TEST
$3
LIFAC DEMONSTRATION

DATE REPORTED: 12/16/93

T % Moisture ~ % Ash % Vomtle % Fsed Carbon
AsRecd. 15 62 10.01 13.63 S 43.74:
DryBasis —  ___. 11.45 38.49 50.06
M-A-Free
el L TS ) . i~ - Réspectiilly Submitted,
NOT \&LID FF ALTERED. | R




62228

Lab. No
Date Rec'd 12/08/93 v L o
Date Samplec 12/07/93 B D T R .

Sampied By CLIENT

'C? KAISER EMGINEERING s:ncx,issf“ T

i GATEWAY CENTER )

PITTSBURGH, PA 15222-1207

ATTN.. MR. JIM HERVOL - ° -
unrrunrl ANALYSIS OF COAL tuDlY nnsxs

s o o -

FOR YOUR PROTECTION THiS
BEEN PRINTED ON




L

Lab. No. 62229
oate e 12708793
Date Sampieg_ 22707793
sampled By ___ CLIENT

ICF KAISER ENGINEERING
4 GATEWAY CENTER

PITTSBURGH, PA 15222-1207

ATTN:,

SAMPLE IDENTIFICATION ___

MR. JIM HERVOL

STACK TEST

LIFAC DEMONSTRATION

S-il STANDARD LABORATORIES,INC.

1530 N. CULLEN AVENUE
EVANSVILLE, IN 47715

' DATE REPORTED: 12/16/93

% Moisture % Ash % Volatile % Fixod Carbon BYU/LE. % Sutfur
AsRecd. 19 18 9.55 a3.21 45.06 11505 2:064
OryBasis  _____ 10.87 37.82 51.31 13101 2:38%
M-A-Free

NOT VALID IF ALTERED:

14699

i FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK. )

i
aa

PPN

.. BRETT A, STOCK .

. as . PR R



\ ah. No. 62229

Date Rec'd 12/08/53 .

2ate Sampled_ 12707793

' = : 41115
sampieq By CLIENT L |

T T L,
IR ST R R s T

.CF KAISER ENGINEERING

; GATEWAY CENTER - o
PITTSBURGH, PA 15222- -1207
\PTN.: MR. JIM HERVOL -

‘?k B
et i
unmtnarn nlnntsxs or:caan;ﬁf

FOR YOUR PROTECTION THiS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK..
NOTWDFATERED -

A@'

A
i Syrolbagrp ey e 9. S5, o o




Date Rec'd

Date Sampied

Sampled By

SAMPLE IDENTIFICATION

62322 ;al
Lab. No.

12/08/93

CLIENT

ICF KAISER ENGINEERING

4 GATEWAY CENTER
PITTSBURGH, PA 15222-1207
ATTN: MR. JIM HERVOL

1530

STANDARD LABORATORIES,INC.

K. CULLEN AVENUE
12/07/93 EVANSVILLE, IN 47715

LIFAC DEMONSTRATION

PROJ. NO. 91001

CHAIN OF CUSTODY RECORD #5353
DAILY COMPOSITE 12/07/93
LAB-GENERATED COMPOSITE

ARSENIC (As) = 12.1 ug/g DRY COAL BAS1S
FLUORINE (F) = 48.3 ug/g DRY COAL BASIS
CHLORINE = 0.04% DRY BASIS
GRINDABILITY MOISTURE = 2,23%

DATE REPORTED: 12/30/93

ATU./LB.

% Sulfur

As Rec'd. 12.49 9:79 XXX XXXX

11350

2.24°

Ory Basis  wceaa 11.19 XXXX XXXX

13016

|
I

FREE SWELLING INDEX : XXIXIX

14656

ASH FUSION TEMPERATURES (DEG F) REDUCING QXIDIZIRG

IRITIAL 2165
SOFTENING 221%
HEMISPHERICAL - 2385
FINAL 2460

HARDGROVE GRINDABILITY INDEX{ ) : 50

NOTE:. XXXX INDICATES ANALYSIS WAS NOT PERFORMED

FOR YOUR PROTECTION THIS DOCUMENT HAS —— m ‘Submitted,
BEEN PRINTED ON CONTROLLED PAPER STOCK. N
NOT \ALID F ALTERED. > ot e - T

et s Jana - -

2525
2535
2545
2585

BRETT A. STOCK



:EE;iLESWHthNHDLﬂBCMU?RDRHEi”iC

1530 XA. CULLR! AVBIUE

62322
Lab. No.

12/08/93
Cate Rec'd

12/07/93
Date Sampied

CLIENT
Sampled By

" BVANSVILLE, IN 47718

B A P T

IC¥ KAISER ENGINEERING

4 GATBWAY CENTER
PITTSBURGH, PA 15222-1207
ATTHN.: MR. JIM HERVOL.

ﬂ&!ﬁﬂ”ﬂ.‘.‘ﬂ?ﬂh’IOI*
_,j,;‘Pnoa. ¥Q. 91001,

n«ni

nn:nr*cunrosxrz;12107193“'f_
- LAB-GENERATED :COMPOSITE.. -

Jw

SILICON DIOXIDE (8102) -

ALUMINUM OXIDE (AL203)

TITANIUM DIOXIDE (TI02)
CALCIUM-OXIDE (CAO) .
POTASSIUM OXTIDE (K20)
MAGNESIUM OXIDE cuco;
‘SODIUM OXIDE (MA20)

PHOSPHORUS PENTOXIDE (zaosn
FERRIC. OXIDE (FE203) . -
SULPUR.TRIOXIDE (803} ~,
UNDETERMINED .-

BASE/ACID RATIO: - .~
LBS OF; ASH/MILLION BYU,. . . i e
SLAG- VISCOSITY: - -2460:DEG.FZ 7250 POISE.
FOULING INDEX, 0:15885
SLAGGING INDEX; 0:9295
SILICA VALUE: 66.3717:
v:ALKALY AS NA20: 031736~

.qn.- Gt S a e

“TYPR: LOWE ...
TYPE: KEDIUM

FOR YOUR PROTECTION THIS DOCUMENT HAS

BEEN PRINTED ON CONTROLLED PAPE srocx.

NOT VALID F ALTERED:

St o -cumm et o

,allrr A srocx

i uh...‘_u.‘

L e
FHE VR, e e aadan o A i -ﬂ- -




o STANDARD LABORATORIES,INC.

12/09/93
Date Rec d 1530 N. CULLEN AVENUE
12/08/93 EVANSVILLE, IN 47715
Date Samplea
CLIENT

Sampled By

ICF KAISER ENGINEERIRG

4 GATEWAY CENTER
PITTSBURGH, PR 15222-1207
ATTN: MR. JIM HERVOL

SAMPLE IDENTIFICATION e e

STACK TEST
#1
LIFAC DEMONSTRATION

DATE REPORTED: 12/20/93

————————— et ——————— pr—
— e — — — e ——. e

% Moisture % Ash % Volatile % Fixad Carbon BTU./LB

As Recd. 12.53 9.71 34.59

DryBasis  —m—we - 11.10 39.55

M-A-Free

e

i
|

FOR YGUR PROTEGTION THES DOGCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID F AUTERED.

BRETT A. STOCK

BN



62273

Lab. No.
12/09/93
Date Rec'd
12/08/93
Date Sampled
~ CLIENT
Sampled By

TCY¥ KAISER ENGIREERING

i GATEWAY CENTER
PITTSBURGH, PA 15222-1207
ATIN.: MR. JIM HERVOL

ULTIMATE ANALYSIS OF COAL. D!Y BIBIB

. —— A i w S — ‘-“------—
. U

ASH
HYDROGEN
CARBON
NITROGEN
SULPUR
OXYGEN .

‘ FOR YOUR PROTECTION THIS DOCUMENT HAS

BEENPRINTEDWCWFDLLEDPAFERSW
NOT\ALDFALTEFED.

[ -

A

STANDARD LABORATORIES.INC.

.

1530 N. CULLEN AVENUE
" BVARSVILLE, IN 47715

SAMPLE ID:
STACK TEST

'1 - '- B

LIZAC DEMONSTRATION

DATE REPORTED: 12/21/93




62274
'ab. No.
12/09/93
Vate Rec'd
12/08/93
Jate Sampied
CLIENT
Sampled By
ICEF KAISER ENGINEERING

4 GATEWAY CENTER
PITTSBURGH, PA
ATTN: MR. JIM HERVOL

SAMPLE IDENTIFICATION

15222-1207

& STANDARD LRBORATORIES,INC.

1530 N. CULLEN AVENUE
EVANSVILLE, IR 47715

STACK TEST
&2
LIFPAC DEMONSTRATION

DATE REPORTED:. 12720793
% Moisture % Ash % Vol % Fixad Carbon BYU/LB. % Sultar
As Rec'd. 12.76 9:78% 34.36 43.13 11373 2,182
Dry Basis -————— 11.18 39.38 49. 44 13037 2:50:
M-A-Free 14678.

FOR YOUR PROTEGTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID F ALTERED.

|

v =

BRETT A. STOCK



62274

12/09/93 smNDﬂRDIlﬂBORRIORlES:w,

.ab. No.

Date Rec'd

12/08/93 _ 1530 N. CULLEN

Jate Sample@

CLIENT
Sampled By

ST . .o

CF KAISER ENGINEERING
| GATEWAY CENTER , . LIFAC DEMONSTRATION
PITTSBURGH, PA 15222-1207 ' AR _
ATTE.: MR. JIM HERVOL. B et o TSRS .

e amm

v -

.. . DATR REPORYED: 12/21/93..

ULTIMATE ANALYSIS OF COAL %' DRY BASIS
ASH : ST .. 138

HYDROGEN LT e
CARBON T 73.30
KITROGEN C 146




ab. No. 62275

Date Rec'd 12/09/93
Jate Sampled 12/08/93
Sampied By CLIENT

ICF KAISER ENGINEERING
4 GATEWAY CENTER

PITTSBURGH, PA 15222-1207

ATTN: MR. JIM HERVOL

" SAMPLE IDENTIFICATION

:EE;EL=STHNDHRDlﬂ&ORﬂﬂDRESJNC.

1530 N. CULLEN AVERUE
EVANSVILLE, IR 47715

STACK TEST

$3
LIFAC DEMONSTRATION

DATE REPORTED: 12/20/93

% Volahle % Fixed Carbon BTLU./LB % Sulfur

% Moisture % Ash
AsRecd 12,96 9.34 33.62 44.08 11440 2,10~
OryBasis Lo 10.73 38.63 50.64 13143 2:41.
M-A-Free 14723

FOR YOUR PROTECTION THiS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID IF ALTERED.

Respectiully Submitted, W/

BRETT A. STOCK




62275

Lab. No.

‘ 12709793
Date Rec'd
Date Sampled 12/08/93
Sampled By CLIENT

(CF KAISER ENGIMNERRING

I GATEWAY CENTER
PITTSBURGH, PA 15222-1207
ATTR.: HR. JIM HERVOL

ULTIMATE ANALYSIS OF COAL % !“bn! BASIS

P e A W

FOR YQUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER m
NOT VAUD IF ALTEFEQ. o :

P e . o

STHhﬂM%ﬂ)LRBCMU?RDRESIhKZ

-

1530 I-,le AVERUE
“MSVILLB IN 47715

SAMPLE 10:

J e

STACK. TEST
.3 !
LIPAC DEMONSTRATION

Feonun

DATE REPORTED: 12/21/93

“--“----d
; A




62276
Lah. No.

12/09/93
Date Rec'd

12/08/93
Date Sampled

CLIENT
Sampled By

ICF KAISER ENGIREERING
4 GATEWAY CENTER
PITTSBURGH, PA

ATTN: MR. JIM HERVOL

SAMPLE |DENTIFICATION

15222-1207

:EE;iLESTHhMXNHDLﬂBCMU?RDRESJhKL

1530 N. CULLEN AVENUE
EVANSVILLE, IN 47715

STACK TEST

$4
LIFAC DEMONSTRATION

DATE REPORTED: 12720793
% Moisture % Ash %__iulatile — :ﬁm Carbon BTU./LB % Sultur
As Rec'd. 12,97 9.33 33.06 44.64 11423 2.03
Dry Basis = wc-e- 10.72 37.99 51;29 13125 2.33
M-A-Free 14701
FOR YOUR PROTEGTION THIS DOCUMENT HAS

NOT VALID [F ALTERED.

BEEN PRINTED ON CONTROLLED PAPER STOCK.

Respectfully Submitted,
| BRETT A. STOCK



| ab. No, 62216 = F . Tw St T

STANDARD LABORATORIES.INC.

~ate Rec'd 12/09/93
jate Sampled ___12/08/93 : e e o:o- .. - 18530 R. CULLEN AVENUE.
N EVANSVILLE, IN 47715

Samp.ed By cllI!“ - - e s - EE .‘#«.‘.":;-:;.r T :-'"-."'.fl;'.':;;i‘ i_}. 7 L : :..{; .

CF KAISER ENGINRERING .
GATEWAY CENTER o e ,,,;tu,,ﬁ’{Lzrac nxuonsrnarzol

PITTSBURGH, PA 15222-1201 ‘ :

“TTH.: MR. JIM HERVOL

N cmiv:-DAYE REPORTED: 12/21/93 -
I . "‘5"'.‘: R e T T T O I Y T - e _,,J_-‘—'-_; H

e Qs

. BRRTT:AS. STOCK -




& STANDARD LABORATORIES,INC.

62323
~.ab. No.
_ 12/09/93
vate Rec'd 1530 N. CULLEN AVENUE
_ 12/08/793 BEVANSVILLE, IN 47715
Jate Sampied
Samgled By CLIENT

ICF KAISER ENGINEERING

4 GATEWAY CENTER
PITTSBURGH, PA 15222-1207
ATTN: MR. JIM HERVOL

SAMPLE IDENTIFICATION o

LIFAC DEMONSTRATION

PROJ. NHO. 91001

CHAIN OF CUSTODY RECORD #5355
DAILY COMPOSITE 12/08/93
LAB-GENERATED COMPOSITE

"ARSENIC (As) = 13.0 ug/g DRY COAL BASIS
FLUORINE (F) = 45.8 ug/g DRY COAL BASIS
CHLORINE = 0.04% DRY BASIS
GRINDABILITY MOISTURE = 2.11

HARDGROVE GRINDABILITY INDEX( )}

NOTE,

l

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID iF ALTERED.

XXXX INDICATES ANALYSIS WAS NOT PERFORMED

DATE REPORTED: 12/30/93
—F T % Moisture % Ash % Yolatile % Fixed Carbon BTU/LB. T % Sutur
As Rec'd. 12.81 9.53 XXX XXX 11417 2.14-
Ory Basis  __o. 10.93 XXX XXX 13094 2,45
M-A-Free 14701

FREE SWELLING INDEX : XXXX

ASH FUSION TEMPERATURES (DEG P) REDUCING OXIDIZING

INITIAL 2175 2550

SOPTENING 2310 2575

HEMISPHERICAL 2410 2600

PINAL 2490 2620

51

Raspectfulty Submitted,

BRETT A. STOCK



62323
1.ah. No.

12/09/93
Late Rec'd

12/7/08/93
Jate Sampled

CLIENT
Sampled By

:EE;WLESTHBEXHH)LﬂBCMKﬂtXﬂﬂiﬂ«:

1530 M. CULLEN AVENUE
EVANSVILLE, IN 47718

SAMPLE 2PAC DEMONSTRATION

TCF KAISER ERGINEERING

i GATEWAY CENTER

PITTSBURGH, PA 15222-1207

ATTN. :

MR. JIM HERVOL

PROJ. NO. 951001
CHAIN OF CUSTODY RECORD #5355

DAILY COMPOSITE 12/08/93
LAB-GENERATED COMPOSITE

DATE REPORTED: 12/30/93

SILICON DIOXIDE (sroz)
ALUNINUN OXIDE (AL203)
TITANIUM DYOXIOE (TI02)
CALCIUM OXIDE (CAO)
POTASSIUM OXIDE (K20)
MAGNESIUN OXIDE: (MGO)
SODIUM OXIDE (NA20)

PHOSPHORUS PENTOXIDE (P205]

YERRIC OXIDE (FE203)
SULFUR TRIOXIDE (803)
HIDBTERHIIBD
BlBII!CID ll!IOs
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APPENDIX G

PARTICULATE MATTER ANALYTICAL DATA,
FIELD DATA SHEETS
AND EQUIPMENT CALIBRATION DATA - PARAMETRIC TESTS

LIFAC NA DEMONSTRATION PROJECT
RICHMOND POWER AND LIGHT
WHITEWATER VALLEY GENERATING UNIT #2

PARAMETRIC AND OPTIMIZATION TESTS
ENVIRONMENTAL MONITORING REPORT

ICF KAISER ENGINEERS, INC.
PITTSBURGH, PENNSYLVANIA



B MOSTARDI-PLATT
ASSOCIATES, INC.

MS

Project/Project Number: /IB/G/I mom/ /Q aw et §/ W 7/5:3 £/0

Date: /0. 6. 73 Ansiyst: /)%%Wn/
Description 933.93 Initial Weight Final Weight Net Weight Gain
Test # / Seey
Filter # LD 44, 2775/ 0.Pas8o 9.0507
Acetone Wash # /70/~/705 Mo wi | 7.70/7 |7 76/0 0.0 593
Acetone Blank D. oor 7
Total Weight AV AY, 4
Test# o S00S
Filter # AL 53 L7666 oF 0. 0YY
Acetone Wash # S/ +/HYC 170 w | 7758E 70946 |0.0SD6
Acetone Blank b.ooeo8
Total Weight 0.0 9‘/.34/
Test # 8 Sové
Filter # £ 207 0787/ 2.0576 0. O6</s™
Acetone Wash # JFA/~/94S~  LfW0m | 7.6758 77565 | o AY L4
Acetone Blank o.00/0 |
Total Weight O/ Z0Y '
Test #
Filter #
Acetone Wash ¥ mi
Acetone Blank
Total Weight
Blank
Acetone Wash # f6/6 S6 O /oo mi 7 70X C,f 7 7@2 ? o 0&&5_

t:\dataviab\M35.trm

ZY

//;;/7/@“



= MOSTARDI-PLATT
ASSOCIATES, INC.

Project/Project Number: Riehmon s p oLWeL J gﬁ}%;_é A 3&0

Hs

/0-6. 73

Date:

Analyst:

/,/@W/AZM /

Descripiion _ Z2Y493 |t weign

Acetone Wash # /6/4 /égb) foc mi
f:\daw\lab\M 5. trm

Test# [ Seof
Fiter # 20 47 0.£0/7 2. PVS 0.0 é %
Acctone Wash ¥ /£&//- /65S” ABonml | 77208 TV7TR0 0.0 S7TL
Acetone Blank D.00D &
Total Weight 0./A0Y -
Test# A Spog
Filter # L/ 6S 0.7469 0. 9355 0./5/7
Acetone Wash # [6//-16/S /90w | 7 6cho | TTYSY 0.003/
Acetone Blank 0. DQD
Total Weight 0 a& 358 A
Test# 3 50/0
Filter # L4 38 07883 0.8579 0.06ET9g
Acstone Wash # 96 /700 Qo m |T.786y | xd08p 10 O TYY
Acetone Blank 0.op/0
Total Weight 0./930 4
Test #
Eilter #
Acetone Wash # mi
Acetone Blank
Totai Weight N
I\

Blank

717684 | T7049 |0P00S”

/148 10/7/93 "
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CALIBRATION PROCEDURES

PITOT TUBES

The pitot tubes used during this test program are fabricated according to the specification described
and illustrated in the Code of Federal Regulations, Title 40, Part 60, Appendix A, Methods 1
through 5 as published in the Federal Register, Volume 42, No. 160; hereafter referred to by the
appropriate method number. The pitot tubes comply with the alignment specifications in Method
2, Section 4; and the pitot tube assemblies are in compliance with specifications in the same
section.

Pitot tube assemblies are calibrated in accordance with Method 2, Section 4, against a standard
hemispherical pitot utilizing a wind tunne! meeting the specification in Method 2, Section 4.1.2.
NOZZLES

The nozzles are measured according to Method 5, Section 5.1.

TEMPERATURE SENSING DEVICES

The potentiometer and thermocouples are calibrated against a mercury thermometer in a calibration
well. Alternatively, readings are checked utilizing a NBS traceable millivoilt source.

DRY GAS METERS

The test meters are calibrated according to Method §, Section 5.3 and "Procedures for Calibrating
and Using Dry Gas Volume Meters as Calibration Standards” by P.R. Westlin and R.T. Shigehara,
March 10, 1978.

ANALYTICAL BALANCE

The accuracy of the analytical balance is checked with Class S, Stainless Steel Type 303 weights
manufactured by F. Hopken and Son, Jersey City, New Jersey.

Form No. 1056 (Rev. 4/92] Momardi-Plan Amocistes, Inc.
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STACKX TEMPERATURE SENSOR CALIBRATION DATA FORM

Date

7//7/7:5

Ambient temperature

/J

°F

Calibrator /(/( 5:1/)’1'\’——

Thermocoupie Number - / 9

Barometric pressure ﬁ 5§ in. Eg
Reference: mercury-in-glass ﬂ’f 77 )7

other
Reference Thennocouple |
Reference Source’ thermometer potentiometer Temperature
pomt number‘ (sp} tempernrur, 7 temperature, °F | difference,” %
597 | SO 52 | Yo7 i
/S | /oo il | w5 |
2.644 | /=50 LD - lpo |
2.8/9 266 207 303 |
4. 904 250 S 54% |
6092 | | 305 205 <
=.205 | == 3532 | 370
g.3¢ | (o dis | uypt | e
2.9Y2 | wso 45D 5.0
1056 =00 S02— | 208
;7. 702 5SSO0 =57~ 198
12.55Y e 60! 1 . o0vy |
(4013 &S e /50
/S17¢ 250 wiz) A
/7523 | o S0 6D
(7.643 == 55 079
22.2¢/ [ 5CD /oD 5.0
24.6ig /O 70/ oty
>¢.376 /2D /260 0.0 |
*Every (50°F) for each reference point.
*Type of calibration system used.
(ref temp, °F + 460) - (test thermom temp, °F + 460) 100 <1.5% 37

ref temp, °F + 460
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TYPE S PITOT TUBE INSPECTION DATA FORM

Pitot tube assembly level? yes == no

Pitot tube openings damaged? yes (explain below) f/ ne
o, = L e (<10°), ap; = _C ° (<109

gy = _ 0 °(es?y, 8= _0 0 (<59

y=_0 ° +=_0O ° a=,9C(SGan

W

z =A sin y = © _ (in.); (<0.125 in.)

=asine=_ O  (in.); (<0.03125 in.)
p, = JHUSTD wnn, 2y = YSYL way, b= 25D (i
Comments: QIL" .".ff:ff _,--"\.:.{_-_.-" 01& ?"‘Cr::, celt i 7 v

___calnrated 1-20-a5 TH (A= 0.853p
Tz 0.820

Calibration required? yes no

28 BRI [ "‘ -, .
PITOT TUBE % | I'"™ DATE =~ 7" %% NAME -
L -—u — |
' il T XIS

N - =1 Teg

0 Z U =

(' u" ‘ ﬁ A )
v 1

i

wneituotag, ¥
TURE AL1S T

nlL - /. A- {ms 0y« P <1.50 0
¥ 1

LT ]

0,48 OF 40, < 0.95 Ot 3-S10¢ PLARE
{316 In. (278 In.)
- TRANSYERST
TUBL AXJS

. . \
TRARSYERSE I J I I —
AL ATIS _ : S




mestardi-platt assodates.

PITOT TUZEZ CALIZRATICN DATA

A0
Calibration pitot tube: type {::?Eﬂ_‘. size (QOD).2SC 1D number JS-1
.99

Type S pitot tube ID number _T M Cp(std) = .
[-24-92, performed by DR /S

Calibration: date

A-Side Calibration
Apstd' m‘.’s‘ ’ a b
(in.) {in.) cp(s) DEV.
Ezo HZO
. 330 450 | J?S |
20 950 ' A1)
N 2.19
NS 225
20 S.1d %29
Average 0.530
B-5ide calibratien
AD o s AP,
std s
(in.) (in.) Cosy” pEv.”
EZO 320'
240 L YD . F32
ol O Y __&39
LS 112 5’1'2.
2. 20 430
3.0 S.20 K24
Average O. 83 O
2. Jttp's‘t.d
p(s) ~ “p(sta) Pg
b - =
DEV = Cp(s) Cp, (must be <0.01)

(must be <0.01).

¢ (a) - C_(B) =
P P 100
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APPENDIX H

PARTICULATE MATTER ANALYTICAL DATA,
FIELD DATA SHEETS
AND EQUIPMENT CALIBRATION DATA - OPTIMIZATION TESTS

LIFAC NA DEMONSTRATION PROJECT
RICHMOND POWER AND LIGHT
WHITEWATER VALLEY GENERATING UNIT #2

PARAMETRIC AND OPTIMIZATION TESTS
ENVIRONMENTAL MONITORING REPORT

ICF KAISER ENGINEERS, INC.
PITTSBURGH, PENNSYLVANIA
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‘i MOSTARDI-PLATT
ASSQCIATES, INC.

Project/Project Number:

JCF Karcer | Bochmone sl

SYI907

Date: JA - /2 . F3 Analyst:  Jivo _r/. Jorteld /f Ve
‘ Description J/n/rFF R (Jw 7y Initial Weight ' Final Weight Net Weight Gain ‘
Test # 1 /R .7 73
Filter # 37/ 0. 7907 /[ O790 D, 2823
Acetone Wash # ¢ /87/-45 /20 m | 7 65 44 7. 707/ 0. 0523
Acetone Blank -— o /
Total Weight 0. 3408 7 |
Test # /2 -7.93
Filter # 234 & 0. 7305 137/ 0, 3566
Acetone Wash #2698 -2, /00 A2 A ml 7 7/6 g 7 837/ 7, /3203
Acetone Blank - & — /
Total Weight 0. 4 769 d
Test # 3 JR.7.93
Filler # 236 5 0. 7874 7 0299 0. 435
Acetone Wash # 2/26-2/30 /05m | 7. 6939 7. 7877 g, 033 .4
Acet Blank - D
cetone Bla //
Total Weight 0. 4763
Test #
Filter #
Acetone Wash # mi
Acetone Blank
Total Weight
Blank
Acelone Wash # 1/2/-2 5 /00 mi /686 & 7,626 & £. 00070
t\data\labiM 3. trm )
CAs 12/i3/23

=0



‘, MOSTARDI-PLATT
ASSOCIATES, INC.

Project/Project Number: /= /g&/f éf’//@(imazvo/ /0 A

I YT 7

Date: S - /3. 975 Analyst:d//f/a e .fag/z‘e/é' /f—, V.
= .
Description /4 /-, / 2 D F& - [nitial Weight Final Weight Net Weight Gain ’
Test # 7 /R £ 93
Filter # 72 75 O 7607 0.9857 J. 2250
Acetone Wash # J28/-8 5 R/ ml 7. 75 7% 7 /30 0. 05356
Acetone Blank —_— T
L~
Total Weight 0, X806
Test #.5 /2 8.93
Filter #9 3 4/ c. 7832 /o /36 Y 7. 3432
Acetone Wash #2 ///- 2//5 /70 ml 7 6877 77758 O 084 /
Acetone Blank — 0
_ L~
Total Weight 2 4323
Test # & /% - &. 93
Filter ¥ 2 &2/ O 7835 0. 9/59 | 0. /324
Acetone Wash 4909/ - 2pd 5 05ml | 7. 6F6R 7 7TRLY 0.0367
Acetone Blank —_—c — /
Total Weight 0. /59/ ]
Test #
Filter #
Acelone Wash # mi
Acetone Blank
Total Weight
Blank
Acetone Wash # 2/2/-25 /00 mi 76868 VAR-Y &3 O, oo
t:\datavlab\M 5. trm
"__3 ' % /%-é/ig
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PITOT TRAVERSE DATA

Project Znawlord “owlrs & Ldg'k* c Whid e g 2 s o
Location UMT 7. QUTLE 7  oUe ™

Date  /2-7-973 Test No. [/ Time “7:4p — F.oo
oL i _
. [ = [romw Tar [ v 1 -
[~ 52 249 |l © 131 .44 249 | 3
-2 .5 250 = -2 . Y9 250 | ¢
-3 L 5/ 2S0 | e -3 1. Ly 250 | ¢
- ik 250 | - .7/ 250 | q
-< .70 250 107 -5 Wi Zsp [T
- b 1Y 2590 = - it 250 [ 14
-7 71 250 1258 1 -7 .57 zZse | 1o
- £ oY 249 |350]] -« 50 25! Lo
e 2° §2
44
2] 2y Lse / el .42 25/ | ¢
-2 29 250 e -z ) 25 3
-2 A 250 5 -3 oY 250 |6
o 74 250 ¥ - . 9 25D | 7
-5 j <& - 2 -9 L7 25D il
—b 71 20 O —{ 753 252 |2
-7 Y 20 1352, 01-17 L 4E 2%0 | 7
-0 52 L2 |3sDW-8 .5/ 2s0 /e
*o® gb i
I | Themesc=Te
P.2235Hg Sutic \625"H0 P, ‘Hg PERYOHg P UL A ¢, F2F
0.44 x %CO, = L F T °R  Flue Area fi2
0.32x %0, = + Duct Dimensions
0.28 x %N, =+ B, _» // 1-B, VAP,
- Md x 1-Bws) + (18 x Bws) m (Mw)
v, = 85.49 x Cp x J { o T S VAP = . fRisec(Vs)
Quem = Vs x FlueArea x60 = __ acfm
Que = 17.647x ACFM x L5 x (1-Bws) = DSC FM
Ts —
Pre-test lexk check 4'1-1,0
Post-test leak check _/ "H,O
Datz Taken By j-) (3!]!’ T AN
1b"‘ Mosurdi-Plan Associates, [nc.

Form No. 1012 [Rev. 1292}



PITOT TRAVERSE DATA

Project _ D npmord rovlr & Light Whilewede, Yaf's.
Location (JNtT 2.  QUTLET Duc™

Date _|2-€-97% Test No. - Time [L20 - oY1

2 . 59 254y o Wy 144 2532 | 2
-) o — oy < -2 5 253 | 2
-3 o} 25Y 3 -3 o b 25> | e |
- 4 1) 264 |11 -~y b9 2%y | 8
-9 L2 5 5d i =< 7Y 22 | £
T 28Y  1Zsgf —u 24 252 | ¢
-9 K 2cv  [2571/9] -0 K3 255 | 9
-% ¥ 25l 7€t~ % d 2.2 7

4 4° 3

a4 2

A e =16.2°
PWH.'LZ'Hg -Static "-.\'o‘bS'H;O P, "Hg P, 293THg PitaID LNA G, 29

0.44 x %CO, = t, °F T R Flue Area ft
0.32x %0, = + Duct Dimeasions
0.28 x %N, = + B, _, L -B. VAP

( Md x 1-Bws) + (18 x Bws) = (Mw)

= ( )T -
v-' 85.49 x Cp x J Mox Ps X VAP = _____ ft/sec(Vs)

Qutm = Vs x Flue Area x 60 = acfm
Quan = 17.647 x ACFM x % x (1-Bws) = DSC FM

Pre-test leak check \/ "H,0
Post-test feak check 52 "H,O

Data Taken By L Buryo/

| o )
Form No. 1012 [Rev. 12/92] A0~ Mosuardi-Platt Associates, Inc.



CALIBRATION PROCEDURES

PITOT TUBES

The pitot tubes used during this test program are fabricated according to the specification described
and illustrated in the fF 1 Regulations, Titie 40, Part 60, Appendix A, Methods 1
through 5 as published in the Federal Register, Volume 42, No. 160; hereafter referred to by the
appropriate method number. The pitot tubes comply with the alignment specifications in Method
2, Section 4; and the pitot tube assemblies are in compliance with specifications in the same
section.

Pitot tube assemblies are calibrated in accordance with Method 2, Section 4, against a standard
hemispherical pitot utilizing a wind tunnel meeting the specification in Method 2, Section 4.1.2.

NOZZLES

The nozzles are measured according to Method 5, Section 5.1.

TEMPERATURE SENSING DEVICES

The potentiometer and thermocouples are calibrated against a mercury thermometer in a calibration
well. Alternatively, readings are checked utilizing a NBS traceable millivolt source.

DRY GAS METERS

The test meters are calibrated according to Method 5, Section 5.3 and "Procedures for Calibrating
and Using Dry Gas Volume Meters as Calibration Standards” by P.R. Westlin and R.T. Shigehara,
March 10, 1978.

ANALYTICAL BALANCE

The accuracy of the analytical balance is checked with Class S, Stainless Steel Type 303 weights
manufactured by F. Hopken and Son, Jersey City, New Jersey.

Form No. 1056 [Rev. 4/92] Mostardi-Platt Associates, Inc.
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STACK TEMPERATURE SENSOR CALIBRATICON DATA FORM

Date //{///ﬁ 5

Ambient temperature

2y

°F

Thermocouple Number

. R PRSI B
Barometric pressure 7S,

[~ 22

in. Hg
Calibrator ___ /M /J g Reference: mercury-in-glass /4_)/%// /7
other
B I Refer_ence T;ermocouple
Reference Source" thermometer potentiometer Temperature
point number* (specify) temperature, °F temperature, °F | difference," % |
0377 Miwvrer Zd 79 /96 I
) SZ PyEnriomETEY /OO 95 257 |
766 2, )50 0.0
2 £/9 200 z0 / /SZ-
L9467 250 25/ 22
. 072 300 2000 0.0
7.208 250 257 o O
£.3" 700 279 /(6
943 457, 7%, 0.0
ZRY CoP S0/ J0%
/) 752 SO =52 198
/255 (2D oAl 9%
/) 073 45D 45/ 070
/S /78 To? | 02 /72
/7ocz8 %) SO0 o O
/9.883 Joo o Y7
22 7S/ /682 /20 / 064
272 4R 7 ze, 100 2o 178
e 2% | /200 | jzo ./8/
‘Every (SO°F) for each reference point.

*Type of calibration system used.

(ref temp, °F + 460) - (test thermom temp, °F + 460} 100 <1.5%
ref temp, °F + 460

Farm Nea 1045 Mev 3/4M

-

g R

Mostardi-Platt Associates, lnc.
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MOSTARDI-PLATT ASSOCIATES, INC.

L

Envirornmentai Consultants

Identification: Torbal Model EA-1, Serial No. 168491
Classification of standard weights: Class S calibrated 11/6/92

Analytical Balance Calibration Form

2 A

Date t Time l M [ 2.0001 g 0.5002 g ' Analyst
1. 2R.95 | 4! a2 D0, 000, A 0000 O, Seos E V.
e AR3.83 /Yo | foo, 0002 | A ooop O sPos| £V
H[29(92 | 1: 45 | (o0 0000 | Lingso | g Sood| LIS
_ILMT} 7 50 | Jos 000d] 10050 | 0,50861 IS
N.26.921| 10.10 | 100. 9003 | &, 0000 0.5004 | g v.
11]49) 4 | 12ies Jiov. o0ed | 2ieess |0, go0 S| LTI
l\[w!?% (420 |Jov.d0ed | L. 0ses |0, Soos"| 75
/i 0.9 @R eo | /OO, poo3 A .0000 | O Svos™ | F.
1A .2 93 | /400 | /0. 0003 | R pooO 0. 5coy| E v.
2-4-93 1§48 (/60 pssd | R oo | 4, oo C/ 7S
-394 L 65 1 /6% 560l Qoooo | A Sosd J)Ij
/A. 2. 72| 3.%0 | /ec.bo0y | A Gewe | o pes /. P.
/R.6 3% 8 .10 | /00 paoR| A 0000 | p spos £ v
B693 | A 36 | @6 coozy || L. 2002 | DSPOST | ). P
/R.7.93\. /000 | /OO0, 000/ A seoo O 50054 F£. v
/4.9.92| 900 |top.oc03 | L. ppoo | O0.5005 | £ V-
/.70 93| 9. v5| 109 peo3 | 4 povo |0. SOOS /P
JJ:L}JM 7110 | /00 pod3 _00c® 0, {00 $ cgjé’,
Wa-/23\F /5 | (e ooy | R-ce00 |0, SOOI /. A
1419 43 | 1:SD | 100000/ 3, puoo | OSPPS /P
Ll*(f"c[_i [/(:f.( foo,660Q| L, 0o o 6,.\6e5" el
Note: Each weight must be within 0.5 mg of the mass obtained after calibration on H#6/92
to continue analysis. 11/%/%3



